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EDITORIAL 


staff Mercury embodied the Caduseus might well replaced 
growing tree being more symbolic the modern profession Medicine. Such 
tree would embody, its weathered trunk, the profession whole; its 
branches, varying size and strength, the specialties; its roots, the medical 
schools and faculties medicine our universities. The roots will attract much 
less attention from the casual observer than will the great tree rising from them, 
but should they fail supply full measure nutrition for the tree, first the 
branches, then the tree itself will die, and shall left with gaunt skeleton, 
longer dynamic and beautiful, rotting slowly its core, and doomed fall 
useless earth. Partial failure the root system may permit our tree 
Medicine survive, while some its branches die, leaving misshapen monster 
tree standing the forest Society. 

The nourishment essential for the survival and growth our symbolic tree 
must provided the adequate performance specific functions every 
department within the medical schools our universities. believe that 
may profitably examine these functions here. 

are reminded that the primary function university teach. But 
teaching complex process, involving not only the transfer knowledge 
from teacher student, but the search for new facts, and the orientation facts 
through the metamorphosis thought become knowledge. order, there- 
fore, fulfil its function teaching, university must prosecute research 
designed discover facts, test hypotheses, and re-examine the validity 
older concepts which have before been accepted into its store knowledge. 
This must true for the department anaesthesia university 
for the university whole. 

For much too long the departments anaesthesia most our medical 
schools have been handicapped the performance these essential functions 
the lack financial support for the professional teacher. result the 
necessity provide his living through service patients for fee, the 
quality and quantity the proper teaching functions which able 
perform are reduced the amateur status avocation. This must 
matter for the gravest concern, since such situation emperils the state 
knowledge all professional anaesthetists, and, through this, the standards 
surgery and the welfare the patient the university hospital itself and 
beyond the outermost fringes the sphere influence. Surely 
not only the student the university, but the busy practitioner well should 
find, the university department, both reasoned and reasonable assistance 
his quest for knowledge. How much can expected, however, when those 
responsible for the functions this department are, necessity, also busy 
practitioners? 

Good teaching exacting and exhausting occupation, and especially 
field which knowledge rapidly increasing. The time overdue when our 
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professors anaesthesia and least proportion their associates should 
provided the opportunity and time think, plan, and prosecute their 
necessary and essential teaching and investigative duties. This implies the 
provision from some source financial assistance for salaries, equipment, and 
physical space. The need urgent. 


‘ 
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EDITORIAL 


Les DANS LES UNIVERSITES 


baton Mercure, incéré dans caducée, pourrait bien étre remplacé par 
arbre croissance, qui serait plus symbolique profession médicale 
moderne. Cet arbre représenterait, par son usé par les intempéries des 
saisons, profession toute entiére; ses branches, force dimensions 
variées: les spécialités; ses racines: les écoles médicine les facultés 
médecine Les racines attireraient beaucoup moins 
supportent, mais elles manquaient d’apporter toute 
nourriture nécessaire les branches, puis, plus tard, lui- 
méme mourraient nous resterions avec squelette décharné, sans force 
beauté, pourrissant lentement dans son centre voué tomber, sans valeur, 
sur terre. apport insuffisant séve part des racines pourrait permettre 
notre arbre Médecine survivre, méme quelques-unes ses branches 
mouraient, qui laisserait debout dans forét société arbre aux 
contours monstrueux. 

symbolique doit étre fournie par rendement adéquat fonctions spécifiques 
dans chacun des départements des écoles médecine nos universités. Nous 
sommes que nous pourrions, avec avantage, passer revue ces différentes 
fonctions. 

Souvenons-nous que premiére fonction d’une université est d’enseigner. 
Toutefois, est processus compliqué qui consiste pas seule- 
ment faire passer, professeur les connaissances mais aussi 
chercher des faits nouveaux orienter ces faits par métamorphose 
pensée devenir connaissance. conséquence, pour remplir fonction 
une université doit poursuivre des recherches destinées découvrir 
des faits, pour confirmer infirmer les hypothéses pour examiner nouveau 
validité des concepts anciens déja acceptés dans son bagage connaissance. 
Cela doit aussi bien département université 
toute entiére. 

Depuis trop longtemps déja, dans plupart nos écoles médecine, les 
départements d’anesthésie ont été handicappés dans réalisation ces fonctions 
essentielles par manque support financier pour professeur professionnel. 
cause nécessité pour professeur gagner subsistance prodiguant 
ses soins aux malades, qualité quantité ses fonctions peut vouer 
proprement dit sont réduites d’amateur dans 
Cela devient probléme plus grand intérét puisque une semblable situation 
met péril les connaissances tous les anesthésistes professionnels et, fait, 
les standards chirurgie bien-étre des malades universitaire 
lui-méme jusqu’aux confins les plus éloignés universitaire. Sans 
doute, non seulement dans mais aussi praticien débordé 
devrait trouver, dans département fois une 
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réponse raisonnée raisonnable demande connaissance. Cependant, que 

pouvons-nous attendre des responsables des fonctions département si, eux- 

mémes, par nécessité, sont également des praticiens surmenés? 
bon enseignement est une occupation exigeante épuisante particuliére- 

ment dans une sphére fait rapidement. temps maintenant 

arrivé nos professeurs moins certain nombre 

leurs assistants devraient, leur guise, avoir temps penser, 

faire des projets poursuivre leurs devoirs, nécessaires essentiels, 

faire recherche. Cela suppose des revenus aide 

financiére quelconque pour défrayer les salaires, loyer. C’est 

besoin urgent. 


THE USE TRIFLUOROETHYL VINYL ETHER 
ANAESTHESIA FOR 


Harry SLATER, 


quest for agent which will completely fulfil the requirements patient, 
surgeon, and anaesthetist will never end. Pharmacologists and chemists are 
constantly studying and testing chemicals the hope discovering drug 
which safe and simple administer patients all ages, pleasant the 
individual and permits rapid uncomplicated recovery. Krantz (1) and his 
co-workers had for some time been examining the anaesthetic possibilities 
certain hydrocarbons and ethers. 1947, reported his laboratory studies 
ethyl vinyl ether (Vinamar®), agent which has since been proven have 
definite merits for induction and maintenance anaesthesia children (2). 
The chemical properties designated Vinamar hybrid diethyl and 
ethers, exhibiting many the good features both agents. Vinamar possesses 
excellent analgesic properties and, together with nitrous oxide and oxygen, 
becomes useful tool for anaesthesia the ambulatory patient. 


TABLE 
(SADOVE, BALAGOT AND LINDE)(5) 


Diethyl 


Property ether ether ether vinyl ether 
Vapour pressure mm. Hg. 
20°C. 442 553 428 295 
40°C. 921 1145 670 
Gas density (Air 2.6 2.4 2.5 4.4 
Lower flammability limit 
In: 2.0% 1.9% 2.2% *4.0% 
Air 1.9% 1.7% 4.2% 
75% 4.0% 
Minimum spark ignition energy, millijoules for 
vapour dry 0.39 high 
0.05 0.13 
0.01 0.02 0.30 
0.01 0.01 0.08 
Solubility water 
8.0 0.7 0.8 0.4 
Blood concentration for surgical 
anaesthesia (mgm 50-150 ca. 17-38 


gas mixture. 


*Fluoromar® was supplied the Ohio Chemical and Surgical Equipment Company, 
division Air Reduction, Inc. 
the Annual Meeting, Canadian Anaesthetists’ Society, Mont Tremblant, 
Quebec, June 1956. 
Quebec. 


Can. Anaes. Soc. J., vol. no. Jan., 1957 


Z 
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1953, al. (8) reported study fluorinated hydrocarbons and ethers; 
they concluded that the partially fluorinated ethyl vinyl ether may useful 
anaesthetic. Later, April 10, 1953, following extensive investigations 
animals, Krantz (4) submitted Dr. Sadove open-drop administration 
Fluoromar®. The results were gratifying and encouraging for further studies. 
Canada, this new ether was employed for the first time (by the author) 
February 1954. The subsequent administrations constituted study the 
agent primarily paediatric anaesthesia. However, number adults also 
received this ether. the 178 cases which Fluoromar was given, 158 were 
for dental procedures. The observations were based the value this 
fluorinated ether analgesic and supplement nitrous oxide and oxygen 
anaesthesia compared other volatile agents—in particular, trichloroethylene. 


Properties (Table 
The formula vinyl ether similar that vinyl ether 


but three hydrogen molecules are replaced three fluorine molecules 
(4). unsaturated fluorinated ether. The 
compound has specific gravity 1.13 25°C. and volatile, colourless, with 
markedly less pungent odour than that ethyl vinyl ether. This latter pro- 
perty alone was most acceptable both young and old alike. Because its boiling 


RESPIRATORY ARREST 


LYL ETHER 
CYCLOPROPYL METHYL ETHER INDUCTION METHYL ETHER 
CYCLOPROPYL ETHYL ETHER METHYL ETHER 
ETHER PROPENYL ETHYL ETHER 
ETHER 

ETHYL VINYL ETHER 


Ficure Safety margin for ethers. (Krantz al.) 


SLATER: TRIFLUOROETHYL VINYL ETHER 


point 42.7°C., compared 28.4 divinyl ether and 87°C. trichloroethylene, 
can used open drop techniques for children. Krantz has demonstrated 
that the margin safety somewhat comparable that diethyl ether (Fig. 1). 

Fluoromar quite stable closed absorption systems (6, but sensitive 
light. Therefore, 0.1 per cent phenyl-alpha-naphthylamine added 
inhibitor, retarding decomposition the toxic trifluoroethanol 
hyde (6). 


Management 


The majority patients selected for this study were children requiring 
exodontia operative dentistry (8, 9). Some procedures were short extractions, 
while others were difficult and long. The average dental filling operation took 
one and one-quarter hours (Table II). The remaining twenty cases were not 


TABLE 
ANAESTHESIA 
Time No. patients 

5-15 minutes 
15-30 minutes 
30-60 minutes 
1-1} hours 
hours 
hours 


dental but did offer opportunity for observing other clinical phenomena. 
other instances student volunteers were subjects for analgesia tests, with various 
types “inhalers.” The ages the patients ranged from weeks years 
(Table 


TABLE III 
AGE DISTRIBUTION 
Age No. patients 

years 
5-10 years 
10-15 years 
15-20 years 
20-25 years 
25-35 years 
35-45 years 
45-55 years 
55-60 years 


Because the desirability having rapid recoveries with early (if not im- 
mediate) ambulation, premedication was kept minimum. The usual pre- 
medicant was barbiturate, seconal nembutal, administered the patient 
1-1% hours before operation. Occasionally, additional codeine with acetylsali- 
cylic acid was given adults potentiate the barbiturate. Patients who were 
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hospitalized were given combination barbiturate, morphine, and scopolamine 
barbiturate with nisentil demerol. Very few were this last category. 
Approximately per cent the cases received barbiturate alone. This offered 
excellent opportunity noting the presence absence excessive secretions 
cardiac irregularities. 

Many individuals, especially children, object induction with any agent 
having strange odour. Therefore they were first rendered unconscious with 
high flow nitrous oxide and air. The face mask nasal inhaler was usually off 
the face this point. soon hyperventilation was noted (and before 
evidence cyanosis), per cent oxygen was added along with Fluoromar. 
Fluoromar was usually administered from the Heidbrink Trimar vaporizer, and 
the initial setting was for minutes; then, the breathing 
became quiet, this setting was immediately changed #6. Below this, 
the concentration Fluoromar was insufficient maintain even plane 
anaesthesia. The technique just described was adequate for all dental extractions. 

Operative dentistry for fillings was managed much the same manner except 
that following the nitrous sequence, minimal dose 
succinylcholine was given intravenously. nasotracheal tube 
inserted direct vision blindly, and anaesthesia maintained the high 
flow technique 80:20 nitrous oxide, oxygen, and Fluoromar. Spontaneous 
breathing returned within matter minutes; during this time artificial 
respiration instituted. Periodic inflation the chest assured better alveolar 
gas exchange. 

The anaesthetic equipment employed was the standard unmodified types. 
Vinethene, ether, and trichloroethylene vaporizers had individual differences, 
but, with experience, the appropriate settings were achieved without difficulty. 


Observations 


Trifluoroethyl vinyl ether was found most interesting and unusual 
ether. Generally speaking, the agent appeared fulfil the role potent safe 
supplement nitrous oxide-oxygen anaesthesia. There were several striking 
clinical observations noted this study: 

Fluoromar did not have the irritating effects both respiratory and 
systems compared trichloroethylene, diethyl ether and divinyl 
ether. 

The agent was most acceptable the patients and operating personnel. 
Children reacted favourably the pleasant odour and did not exhibit evidence 
lingering objectionable odours after operation, they with ether. 
This fact alone seemed reduce the incidence nausea, vomiting, coughing 
and increased salivation. 

The onset analgesia and anaesthesia with nitrous oxide-oxygen-Fluoromar 
sequence was smooth and without evidence breath-holding, laryngospasm 
excitement. 

Although the agent seems very potent, has margin safety greater 
than that divinyl ether, cyclopropane, and chloroform and chloride. 
somewhat comparable ether. 
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The transition from light deeper planes and back lighter levels 
anaesthesia was accomplished smoothly and without untoward effects the 
subject. The respiratory pattern resembled that cyclopropane but the eye 
signs paralleled those ethyl vinyl ether. was obvious that the patients were 
never deep surgical anaesthesia and yet their breathing was quiet and un- 
laboured. the beginning, this confused the anaesthetist; what appeared 
deep anaesthesia, judged the respirations, would often light, and the 
patient would move his head, legs, arms. This rarely delayed the operation, for 
slight increase Fluoromar concentration eliminated these movements. 

Better management was attained when the Fluoromar concentration the 
inhaled mixture was initially high, and then tapered off minimal level. When 
vaporization was gradually increased, there was more evidence excitement, 
retching, and salivation. 

the concentrations Fluoromar employed for dental surgery, there were 
untoward cardiovascular complications. the case other commonly 
used anaesthetics, overdosage for long period produced bradycardia two 
cases. This was obviated “flushing” the patients with oxygen and reducing 
the quantity inhaled agent. There was evidence hypotension this 
series. 

The administration opiates before operation and the use thiopental 
for induction, diminished significantly the quantity Fluoromar required for 
smooth maintenance anaesthesia. 

Where relaxant was given prior intubation, was necessary 
maintain Fluoromar high concentration for average five minutes. The 
time allowed for introducing the laryngoscope and endotracheal tube was indeed 
limited, but great concern. 

10. the group subjects observed, there was evidence convulsions, 
“running” movements, other central nervous system disturbances. 

11. all instances, the recoveries were amazingly rapid. Even more remark- 
able was the quick mental orientation with absence throbbing headaches 
and epigastric pains commonly seen with trichloroethylene and nitrous oxide. 

12. The type anaesthetic machine employed was unimportant. However, 
vaporizers with short bottles and some form wick were preferred. Heat 
vaporization presented problem because the low concentrations the 
agent used. 

13. Fluoromar can administered any the inhalers such the Cyprane, 
Duke, Trilite, and the Goldman vinethene inhaler. The Emotril type apparatus 
better suited for this purpose since maintains more consistent concentra- 
tion over longer period time observed clinically. Therefore there would 
seem possibility for its use dental analgesia. The main difficulty 
that Fluoromar does not remain the blood stream for long (5) and the anal- 
gesic effects disappear rapidly. Trichloroethylene much better 
standpoint. 

14. Lastly, although the jaws did not relax completely, mouth props were 
inserted without too much difficulty. 

15. Complications are listed Table IV. 
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TABLE 


No. cases 


Breath-holding—mild 
Prolonged induction 
Laryngospasm—mild 
Vomiting—during induction 
uring maintenance 
—during recovery 
Retching—during anaesthesia 
uring recovery 
Stridor during operation 
Increased secretions 
Excessive sweating 
Bradycardia 
Inadequate anaesthesia 
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SUMMARY 


The pharmacologic properties trifluoroethyl vinyl ether (Fluoromar®) 
are outlined. 

Favourable clinical observations Fluoromar dentistry indicate its use 
adjuvant nitrous oxide-oxygen analgesia and anaesthesia. 

Statistical data are presented. 


RESUME 

Depuis les travaux Krantz, publiés 1947, connait les propriétés 
analgésiques (Vinamar®) qui font agent surtout utile 
anesthésie pédiatrique chez patient ambulant. Plus tard, 1953, 
ses collaborateurs, puis Krantz, font paraitre une étude sur éthyl-vinylique 
fluoré (Fluoromar®). L’auteur présent travail est premier 
agents volatils, particulier, trichloréthyléne. 


Propriétés 

Fluoromar® est éther fluoré non saturé, volatile, incolore, avec une 
odeur moins pénétrante que celle éthyl-vinylique; son point d’ébulli- 
tion 42.7°C. permet goutte goutte chez les enfants. est 


stable circuit fermé, mais décompose contact lumiére acetal- 
déhyde trifluoréthanol, produit trés toxique. 


Emploi 


Les observations portent sur 178 cas dont 158 chirurgie dentaire. 
majorité des patients sont des enfants; toutefois, ceux qui fut 
administré varie semaines ans. Dans pour cent des cas, emploie 
seulement barbiturique comme prémédication, hrs avant 
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concentration pour cent méme temps que Fluoromar®. administre 
cet agent moyen vaporisateur Heidbrink Trimar® que fixe #9-10 
pendant les 2-3 premiéres minutes, pour les extractions dentairs. diminue 
ensuite comme dose Pour les obturations dentaires, une 
intubation nasotrachéale est pratiquée. fait telle que décrite plus 
haut; moment quelques mgms succinylcholine sont 
administrés par voie intraveineuse. L’anesthésie maintient ensuite semi- 
fermé avec protoxyde oxygéne 4:1 Fluoromar®. 


Conclusions 


protoxyde d’azote-oxygéne. Comme propres, 
soulignons les 

Fluoromar® est dépourvu irritants sur les voies respiratoires 
salivaires. 

Son odeur tolére assez facilement aussi bien par les patients que par 
personnel qui absence d’odeurs désagréables persistantes dans 
période post-opératoire, comme avec diéthylique. fait seul semble 
étre responsable diminution dans des nausées, vomisements, 

Laryngospasme agitation. 

marge sécurité compare celle diéthylique; elle dépasse 

passage plans légers des plans plus profonds inversement fait 
sans incidents méme est maintenue superficielle, respiration 
des patients est calme fait sans difficultés. 

obtient meilleur contréle employant des concen- 
trations plus élevées Fluoromar® début pour diminuer ensuite graduelle- 
ment. 

n’a pas noté complications cardio-vasculaires; surdosage 
peut entrainer bradycardie qui disparait oxygénant abondamment 
patient. 

contribuent diminuer quantité Fluoromar® requise pour une anesthésie 

donne pas curare avant faut maintenir les con- 
centrations élevées Fluoromar® pendant environ minutes. 

10. Pas convulsions autres signes d’atteinte systéme nerveux central 
été 

réveil est trés rapide; patient peut reprendre son activité 
mentale sans accuser ces violentes céphalées douleurs épigastriques qui 
produisent souvent avec trichloréthyléne protoxyde 
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12. préfére des vaporisateurs petites 

13. peut administrer Fluoromar® moyen lequel des 
inhalateurs suivants: Cyprane, Duke, Trilite type Emotril semble 
mieux adapté, car peut maintenir une concentration plus uniforme pendant 
une plus longue période temps. plus grande difficulté vient que 
Fluoromar® s’élimine rapidement que est trés courte durée. 

14. Lintroduction ouvre-bouche peut faire assez facilement. 
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ANAESTHETIC ASPECT THYMECTOMY FOR MYASTHENIA GRAVIS 


Since 1936 when Blalock performed the first successful thymectomy for 
myasthenia gravis, there has been much dispute about the value this pro- 
cedure therapeutic measure. Consideration the usefulness this operation 
outside the scope the anaesthesiologist, but readers interested the pros 
and cons this subject may refer articles Keynes (1, 3), Eaton and 
Claggett and Ferguson (6), where varying opinions are set forth. 

Although the condition was described Thomas Willis 1672, the classical 
description was made Jolly made suggestions its physio- 
pathology and its treatment with physostigmine, and gave the name 
“Myasthenia Gravis Pseudo-paralytica.” 


CLINICAL PICTURE 


Essentially the disease characterized muscle weakness, especially the 
small muscles the hand, the extra-ocular muscles and the muscles the 
pharyngeal and laryngeal region. All any the skeletal muscles may 
involved completely irregular pattern. characterized also spontaneous 
remission and exacerbation. The disease can divided into localized ocular 
group, and generalized group which usually progressive. 


Although the process myasthenia gravis localized anatomically the 
myoneural junction, the exact cause the disease not known. The reaction 
the end-plate myasthenic differs from that the normal person shown 
action-potential recording from the end-plate when acetylcholine injected 
intra-arterially followed the injection neostigmine (7). Normally there 
early prompt depression action-potential followed late phase 
depression, both these phases being enhanced neostigmine. the myas- 
thenics, the prompt phase was enhanced and the late phase reversed 
neostigmine, indicating competitive type block compared the normal 
depolarizing block. 

Many theories have been advocated explain the nature this disease, 
such as; 

(1) Increased concentration cholinesterase. 

(2) Decreased amounts acetylcholine liberated the end-plate. 

(3) Decreased susceptibility the receptors normal acetylcholine con- 
centration, because locally produced curare-like toxin systemically pro- 
duced toxins. The last hypothesis has attracted much attention since 
postulated that the thymus the site production this curare-like toxin. 


*Department Anesthesia, Vancouver General Hospital, and the University British 
Columbia. 
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Weigert suggested 1901 that curare-like metabolite elaborated the 
thymus the cause the disease. 1952 Wilson (8) demonstrated that 
extract from operative specimens contains curare-like substance. Further sup- 
port the curare-like toxin was forthcoming when Schwarz demon- 
strated that the serum myasthenic patients contained factor capable 
producing muscular weakness administration normal individuals. 


Drugs used the diagnosis myasthenia gravis are (1) neostigmine; (2) 
edrophonium (Tensilon); d-tubocurarine; (4) quinine. 

The first two drugs are usually used the diagnostic agent they cause 
temporary improvement the muscle strength, while the latter drugs are 
seldom used because the increase the weakness the muscles produced 
them may lead respiratory difficulty. “Tensilon” may more useful that 
its onset action brief, whereas neostigmine has longer onset and duration 
action. “Tensilon” poor therapeutic agent because its short duration. 
curare quinine are used diagnostic agents, neostigmine must available 
counteract severe muscular weakness. 


Drugs are one method treatment. The first group that the anticholin- 
esterases: (a) physostigmine; (b) neostigmine; (c) pyridostigmine (Mestinon); 
(d) Mysuran (WIN 8077). Until recently neostigmine has been the drug 
choice the treatment myasthenia gravis. Neostigmine has two modes 
action; primarily anticholinesterase and, addition, has direct 
depolarizing action the end-plate. inactivates not only the true but also 
the pseudo-cholinesterase the plasma. Despite the preference for neostigmine 
for many years, more satisfactory agents are now being used. Both pyridostig- 
mine and “Mysuran” produce similar clinical results with less side reaction and 
longer duration action. These side effects are due the muscarinic action 
which responsible for excessive cholinergic stimulation such discomfort, 
salivation, bronchorrhea, nausea, urgency, etc. These muscarinic effects may 
blocked atropine. 

The second group that the adjuvant drugs: (a) Atropine; (b) Ephedrine 
and Amphetamine. 

Other methods treatment are follows: (1) Irradiation the thymus; 
(2) Surgical removal the thymus; (3) Combination the above. 


ANAESTHETIC CONSIDERATIONS 
Preoperative Management 
Ideally surgery should performed during remission, patients with 
severe cases are poor surgical risks. The nutritional state the patient should 
improved, since poor nutrition may present the result weakness the 
muscles swallowing. 
Although Keynes very emphatic that these patients should not given 
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preoperative enema, may result collapse, have found adverse 
effects. 

Opiates are not directly harmful but should prescribed minimal doses 
before operation, anything diminishing the ability cough should avoided. 
Moreover, large doses may depress the respiration sufficiently cause anoxia. 
Belladonna drugs are essential since the anticholinesterases stimulate excess 
secretion. 

Anticholinesterase drugs are required before operation doses equal 
larger than regular amounts (e.g., neostigmine 2.5 parenterally 


Management during Anaesthesia 


Technique. Endotracheal anaesthesia the method choice for thymectomy, 
since not only provides unobstructed airway all times, but also affords 
easy means for tracheo-bronchial toilet when excessive secretion present. 
Finally, control respiration simple the pleura accidentally opened. 
worth noting that Keynes, whose personal experience unequalled, opposed 
intubation the grounds that might contribute postoperative respiratory 
infection and atelectasis. 

Relaxant drugs. severe cases with muscle weakness relaxant will 
required, but the milder cases relaxants may facilitate intubation and control 
respiration. Any relaxant drugs that are used should given judiciously and 
with care. 

Curare and other competitive blockers are contraindicated since they interfere 
with the action acetylcholine the end-plate, thereby increasing 
longing the muscular weakness. Therefore, prolonged muscular relaxation may 
result with the use tubocurarine. 

Theoretically, the myasthenic patient should resistant the depolarizing 
group relaxants such decamethonium and succinylcholine, because their 
depolarizing action the end-plate. The work Churchill-Davidson and others 
has shown that the myasthenic patients decamethonium and succinylcholine act 
competitive type blocker, and that their effects are reversed and not 
potentiated neostigmine (9, 10). Both agents have been used our hospital 
without producing prolonged relaxation. 

Anaesthetic agents. wide choice anaesthetic agents has been advocated for 
this procedure. Any gaseous volatile anaesthetic agent would satisfactory. 
Cyclopropane probably the agent choice since easily administered, causes 
little irritation the respiratory tree, and less depression the muscles. The 
combination cyclopropane and neostigmine may theoretically incompatible 
because neostigmine’s stimulation the sympathetic ganglia with resulting 
epinephrine discharge into the circulation. Clinically, the amount neostigmine 
used preoperatively does not produce any appreciable sympathetic reaction. 
Ether tends increase secretion the respiratory tract and depress the 
muscles more than cyclopropane. The combination nitrous oxide and supple- 
mentary agents satisfactory provided excessive amounts the latter (Pentothal 
Demerol, etc.) are not used. These non-volatile agents are metabolized slowly 
and will depress respiration centrally. 
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Postoperative Management 


(1) Respiratory infection and atelectasis are potential complications after 
surgery. Good respiratory movement and adequate nursing care will help 
prevent them. 

(2) Excessive secretions are likely troublesome because of: impaired 
ability cough; (b) the use neostigmine, which produces profuse salivation 
and bronchorrhea. Atropine and tracheo-bronchial toilet will prevent accumula- 
tion secretion. 

(3) The possibility postoperative pneumothorax from surgery must 
borne mind. 

(4) Opiates should used sparingly allay restlessness, other causes such 
anoxia may the cause it. Large doses opiates will further aggravate 
anoxia. 

(5) Neostigmine some other anticholinesterase drug must administered 
regularly postoperatively maintain good muscular tone and adequate respira- 
tion. Neostigmine doses 1.0 1.5 mg. may given every two hours the 
immediate postoperative period. The danger overdosage with anticholinesterase 
drugs must always kept mind. 

the event inadequate response neostigmine and other drugs and the 
patient’s inability maintain adequate respiration, Jorgenson and Therkelson 
(11) have advocated that all drugs discontinued and that the patient 
treated one would treat bulbar poliomyelitis, placing the patient 
respirator, adequate tracheo-bronchial toilet, and tracheotomy. 


Patient gave history progressive difficulty swallowing for one year prior 
surgery. She had not taken any medication before admission hospital. hospital 
she was taking mg. prostigmine every three hours. For preoperative preparation, 
prostigmine 1.0 mg. was injected one hour before surgery along with Morphine gr. 1/12 
and Hyoscine 1/200. She was anaesthetized with cyclopropane endotracheal tech- 
nique. After operation, patient was carried prostigmine 1.0 mg. q3h I.M. the 
second postoperative day X-ray the chest showed pneumothorax both sides 
with per cent collapse. The pneumothorax absorbed spontaneously without treatment. 


Patient gave history weakness for three years. She had medication prior 
admission hospital. While hospital patient took prostigmine mg. twice daily 
with atropine. Preoperative medication was Seconal grs. minutes preoperatively, 
Demerol 100 mg., plus Hyoscine gr. 1/150, one hour preoperatively. Patient was 
anaesthetized with cyclopropane and ether with endotracheal technique. Postoperatively, 
prostigmine 1.0 mg. and atropine gr. 1/150 were administered q3h. the first post- 
operative day the patient developed sudden attack cyanosis and difficulty respira- 
tion. Examination indicated atelectasis which was confirmed X-ray. Tracheo-bronchial 
toilet rectified the condition. The patient recovered uneventfully after this 
episode. 


Patient gave history weakness since childhood. age eleven she was weak 
that she could not dress herself. Prostigmine was started age fourteen with 
tablets daily. The usual dose prostigmine was administered prior operation. Pre- 
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operative sedation included Seconal grs. is, Morphine gr. 1/8 and Hyoscine gr. 1/150. 
Patient was induced with pentothal 500 mg. and syncurine mg. She was maintained 
with endotracheal nitrous oxide and ether. Postoperative medication was prostigmine 
0.5 mg. q2h. the first postoperative day, partial pneumothorax was shown X-rays. 
The patient had distress with the pneumothorax. The pneumothorax was reduced 
removal 700 cc. air. The subsequent course was uneventful. 


Mrs. gave history weakness for one year. She had been prostigmine and 
later “Mestinon,” which partially controlled her weakness. Before operation she had 
Mestinon mg., Pantapon gr. 1/6 and Hyoscine gr. 1/150. Patient was induced with 
pentothal 500 mg. and carried with endotracheal cyclopropane and ether. Prostig- 
mine 0.5 mg. was given intravenously the patient q2h postoperatively. the second 
day, prostigmine was increased 0.5 mg. qlh because dyspnoea during that period. 
Twice, 500 cc. air were aspirated from the chest. The patient had nine doses 
prostigmine over period less than eight hours during the night, that when morning 
came she was state collapse with gasping respiration, cardiovascular collapse, 
and disorientation. bronchoscopy was performed remove secretion and establish 
clear airway, and the patient was then placed respirator. After several hours 
the respirator her condition became worse, with signs hypoxia. endotracheal 
tube was inserted, large amounts thick secretion were removed from the trachea, and 
her condition improved immediately. During the next hours the endotracheal tube 
was removed and inserted several times. tracheotomy was performed about hours 
after the surgery. The patient remained the respirator for days. During the first 
few days the respirator, anticholinesterase drug was given slow intravenous drip. 
Later the drug was given levine tube. The patient made slow recovery and was dis- 
charged after two-month stay hospital. 


Although myasthenia gravis medical disease unknown etiology, its great 
interest the anaesthesiologist lies the site its pathology, the myoneural 
junction. Myasthenia gravis some way affects the transmission the normal 
neuro-muscular impulses through the end-plate: anaesthesia very commonly 
alter the transmission this site, order produce muscle relaxation. Like 
myasthenia gravis, the curariform agents mimic the disease affecting the small 
muscles the eyes and pharynx first. Similarly, drugs which are useful the 
treatment myasthenia gravis are antagonistic the curariform agents. Prostig- 
mine has been the drug choice the treatment myasthenia gravis, but 
recently newer drugs which are more efficacious relieving the symptoms have 
become available. Mestinon and Mysuran produce the same therapeutic effects 
prostigmine with the advantage fewer and less severe side effects and longer 
duration action. 

Surgical treatment myasthenia gravis carried out many cases, although 
there are diversified opinions its effectiveness controlling the disease and 
the indications for surgery. The results thymectomy vary different 
centres because the different criteria for operation. the early benign ocular 
cases, the results thymectomy were good, while the progressive severe 
generalized cases, the results were poor. Cases undergoing surgery the thymus 
are great interest the anaesthesiologist because they present problems with 
many facets. the benign early cases the anaesthetic management and 
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operative care are real problem, while the progressive severe cases with 
generalized weakness the management great challenge the anaesthesi- 
ologist. 

Preoperative preparation these patients important. Prostigmine similar 
drugs should given immediately prior surgery. Light pre-anaesthetic seda- 
tion preferable, with special attention being paid the belladonna drugs, 
because the anticholinesterase drugs increase the secretion the salivary and 
bronchial glands. The choice anaesthetic agents great importance. The 
volatile gaseous anaesthetics are agents choice because non-volatile drugs 
may give prolonged depression. Relaxant drugs should avoided. given, 
they should administered with great care, they directly affect the diseased 
myoneural junction. The competitive curare group will potentiate the disease, 
and thus may lead prolonged muscle relaxation. Similarly, with altered 
response the end-plate, the depolarizing agents may give competitive type 
reaction, again leading prolonged relaxation. 

The immediate postoperative period the most serious stage the anaesthetic 
management and requires strict vigilance. Prolonged relaxation may present 
relaxant drugs were used. severe cases myasthenia gravis the disease itself, 
plus depression the anaesthetic agents may enough produce poor 
muscular tone. Prostigmine the end the operation will usually provide 
sufficient control the disease maintain adequate respiration. Dyspnoea, 
causes which may not immediately evident, must recognized and treated. 
the many aetiologies, pain from the surgical insult commonly the cause 
dyspnoea. Judicious use analgesics will eliminate this discomfort. Pneumo- 
thorax may give rise the sensation dyspnoea along with the symptoms 
inadequate ventilation such cyanosis, tachycardia, sweating and vasomotor 
collapse. Weakness the muscles respiration, from the lack anticholin- 
esterase drugs, will cause dyspnoea with associated symptoms anoxia. 
Excessive secretion from the stimulation the bronchial glands the anti- 
cholinesterases may cause obstruction, dyspnoea and atelectasis. Finally, over- 
medication with the anticholinesterase drugs gives picture similar under- 
medication; that is, weakness the muscles and difficulty respiration. Recog- 
nition these causes respiratory difficulty essential because the treatment 
each specific. Pneumothorax can found physical examination and 
confirmed X-ray the chest. Withdrawal air from the chest gives dramatic 
recovery. Similarly tracheo-bronchial toilet will dramatically relieve the 
symptoms excessive secretion and will cure atelectasis. severe cases, 
bronchoscopy may required remove the secretions. The recognition the 
state the anticholinesterases more difficult problem, since the signs and 
symptoms too much drug and too little drug are similar. Over-medication 
with anticholinesterase drugs known “Cholinergic Crisis,” and has the 
following manifestations: muscle weakness; gastrointestinal stimulation; saliva- 
tion; excessive bronchial secretion; pallor; cold sweat; urgency; fasiculation 
voluntary muscles; constriction the pupils; increased blood pressure with 
without bradycardia; faintness and collapse; subjective symptoms such anxiety 
and internal trembling. “Tensilon” has been advocated for the diagnosis 
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cholinergic crisis because its brief duration crisis, weakness would 
potentiated, whereas the strength increased too little drug was given. 
The treatment crisis consists stopping all anticholinesterase drugs; ad- 
ministration atropine block the muscarinic effects; artificial ventilation until 
adequate respiration restored; tracheotomy provide for proper tracheo- 
bronchial toilet. The problem tracheotomy must considered seriously. 
Although life saving procedure, tracheotomy the early post-thymectomy 
period may predispose the patient mediastinitis. 


SUMMARY 


The authors have presented from their experience some the difficulties 
encountered the anaesthetic management myasthenic patients for thymec- 
tomy. The hypotheses concerning the nature the disorder and the physio- 
pathology have been outlined briefly provide better understanding the 
problem. Methods treatment and anaesthetic management these patients 
have been outlined, and complications discussed. 


myasthénie gravis est caractérisée essentiellement par faiblesse 
musculaire, faiblesse localisée plus spécialement aux petits muscles main, 
aux muscles extra-oculaires aux muscles larynx pharynx. Indistincte- 
ment, tous les muscles squelette peuvent étre affectés fagon tout-a-fait 
irréguliére. Bien que pathologie soit localisée anatomiquement jonction 
myo-neurale, nature exacte des troubles demeure inconnue. Plusieurs théories 
ont été émises pour expliquer nature cette maladie. Parmi ces théories, 
prétendu que thymus sécrétait une substance curariforme qui 
diminuait, jonction myo-neurale, susceptibilité aux concentrations nor- 
males d’acetylcholine est traitement chirurgical ces malades par 
thymectomie. 

néostigmine (tensilon) améliorent temporairement 
force musculaire dans myasthénie gravis les emploie pour préciser 
diagnostic maladie. d-tubocurarine quinine augmentent faiblesse 
musculaire, peut également les employer pour préciser diagnostic, mais plus 
rarement. 

Jusqu’a ces derniers temps, néostigmine était médicament choix pour 
traiter myasthénie, maintenant nouveaux médicaments tels que Pyrido- 
stigmine (Mestinon) Mysuran (Win 8077) donnent plus satisfaction 
parce que leur action est plus prolongée ils n’ont pas muscarinique 
comme néostigmine. 

moment idéal d’appliquer traitement chirurgical, cours 
rémission maladie. Avant d’opérer, d’améliorer nutrition 
malade qui peut laisser désirer cause faiblesse des muscles 
déglutition. Avant est suggéré réduire minimum les opiacés 
pour pas déprimer les réflexes toux. Les médicaments type belladone 
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sont conseiller car les médicaments anticholinestérasiques favorisent 
cumulation Ces médicaments, avant sont prescrits 
doses égales méme doses supérieures celles données ordinairement 
(e.g., Néostigmine 2.5 mgm injection). 

Pour thymectomie, endotrachéale est technique choix: 
elle permet maintenir libres les voies respiratoires, d’enlever les sécrétions 
sil lieu aussi maintenir une pression positive si, accidentellement, 
est ouverte. 

n’est qu’avec grandes précautions faut recourir des agents 
curarisants. curare les autres bloqueurs compétition sont contrindiqués. 
Dans myasthénie, décaméthonium succinylcholine agissent comme 
des bloqueurs compétition leurs effets sont détruits non potentialisés par 
néostigmine (9, 10). Les auteurs ont fait ces deux médicaments 
chez des myasthéniques sans observer d’atonie prolongée. 

cyclopropane est probablement choix. tend augmenter 
les sécrétions dans les voies respiratoires déprime les muscles plus que 
cyclopropane. Les agents non volatils sont métabolisés lentement; ils auront 
tendance déprimer les centres respiratoires leur emploi doit 
grande prudence. 

Parmi les complications post-opératoires possibles, citons les infections res- 
piratoires peut exister des sécrétions abondantes ennuyeuses 
résultant salivation bronchorrhée favorisées par néostigmine 
méme temps qu'une incapacité tousser. également possibilité 
pneumothorax post-opératoire résultant chirurgie. 

faut faire usage des opiacés avec discrétion pour calmer car 
cette agitation peut étre causée par manque qui 
accentué par les opiacés. Dans les suites opératoires, est conseillé 
donner néostigmine autre médicament anticholinestérasique regu- 
pour maintenir bon tonus musculaire une respiration adéquate. 
Toutefois, faut pas oublier possibilité surdosage ces médicaments. 

malade qui répondrait pas fagon satisfaisante aux médicaments 
anticholinestérasiques devrait étre placé dans respirateur. peut devenir 
nécessaire pratiquer une trachéotomie pour aspirer adéquatement les sécrétions 
bronchiques excessives, moment des crises cholinergiques. 
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THE EFFECT BUTHALITONE SODIUM (TRANSITHAL®) LIVER 
AND KIDNEY FUNCTION MAN 


and CHRISTOPHER KILDUFF, M.B., 


BUTHALITONE one the latest additions ultra short-acting bar- 
biturates for anaesthetic purposes. Although was first described 1936 (1) 
investigation its pharmacological properties was not begun until 1954 (2). 


CHEMISTRY AND PHARMACOLOGY 


Buthalitone sodium the sodium salt 5-allyl-5-iso-butyl thiobarbituric acid 
and has the following structural formula: 


The base has molecular weight 240.3. its commercial form parts 
weight anhydrous sodium carbonate are added 100 parts the parent 
substance enhance stability the aqueous solution atmospheric carbon 
dioxide. Buthalitone sodium yellowish powder, not dissimilar sodium 
thiopental and dissolved water prior use. The per cent solution has 

Weese and Koss (2) studied the pharmacology buthalitone sodium mainly 
dogs and rabbits. They found that mg./kg. body weight produced very 
light anaesthesia; mg./kg. produced deep narcosis with loss all reflexes 
which changed light anaesthesia after minutes with return full activity 
minutes after the injection. dose 100 mg./kg. caused deep anaesthesia 
lasting for minutes and requiring artificial respiration; these animals required 
hours for complete recovery. dose 110 mg./kg. caused immediate death. 
The authors found their experiments that induction and recovery were both 
smooth and they commented the short recovery phase compared with 
hexobarbital sodium. Strangely the more rapid recovery was not observed 
puppies, sho marked tendency post-anaesthetic sleep. They noted 
that the drug prod only very slight and transient effects respiration when 
injected slowly; excessive respiratory depression was one the first signs 
overdose. Heart action and blood volume were not significantly affected dogs 


*From the Department Anaesthesia, University Saskatchewan College Medicine and 
University Hospital, Saskatoon. 

buthalitone sodium (Transithal®) were obtained through the courtesy 
Poulenc Ltd., Montreal, P.Q., who also assisted grant-in-aid. 
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but there was slight and transient reduction blood pressure. The daily 
administration rabbits for successive days 50-60 mg./kg. did not affect 
the blood picture and urinary tests, and revealed changes the paren- 
chymatous organs sacrificed animals. The same investigators further showed 
that buthalitone sodium rapidly detoxified the liver. Less than 1/20 full 
anaesthetic dose was detectable the urine dogs. They found elimination 
the rabbit fast that was possible give eight intravenous injections 
mg./kg. one day and only after the sixth injection was slight pro- 
longation the recovery phase noted. 

Rivett (3) found that buthalitone sodium was one-third one-half toxic 
mice thiopental sodium and was one-third one-half potent thio- 
pental. They therefore concluded that the therapeutic indices mice are similar 
for the two substances. 

Anderson (3) also studied buthalitone sodium dogs and concluded that 
the substance was approximately half potent thiopental sodium the 
production surgical anaesthesia. Anaesthesia lasted about minutes 
the average and the recovery phase minutes, but noted marked individual 
variation this. confirmed the observations Weese and Koss the 
longer recovery time puppies and the slight depression respiration caused 


the drug. 


CLINICAL STUDIES 


Trials buthalitone sodium clinical anaesthesia have been described 
Weese and Koss (2), Nobes (4, 5), Ruddell (6), Young (3), McColl (7) and 
Davidson, Love and Kocay (3). These authors describe their use buthalitone 
both in-patients and out-patients for induction general anaesthesia 
required general surgery, obstetrics and gynaecology, dentistry, and electro- 
shock therapy. All investigators stressed the rapidity recovery consciousness. 
Nobes furthermore comments the absence postoperative somnolence and 
confusion. Many investigators therefore stress the value the agent out- 
patient practice. Side effects reported include nausea and vomiting, hiccoughs, 
marked hypotension and postoperative headache. Post-anaesthetic amnesia has 
also been reported. Coughing, sneezing, and retching occurred the drug was 
injected too rapidly. 


PRESENT STUDY 


Before submitting patients anaesthesia with buthalitone sodium, was 
decided study the effect the agent liver and kidney functions healthy 
volunteers. 

The following standardized laboratory tests were carried out the day pre- 
ceding anaesthesia and again hours after anaesthesia. 


Liver function 
(1) Serum protein: albumin, globulin, and total 
(2) Serum bilirubin: direct, indirect, and total 
(3) Prothrombin level 
(4) Bromsulphalein retention test: readings after and minutes 
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(5) Alkaline phosphotase 

(6) Cephalin cholesterol flocculation 
(7) Thymol turbidity 

(8) Thymol flocculation 

(9) Zinc sulphate turbidity 


Kidney function 
(a) Urine 
Specific gra 
Bile Franklin’s modification Harrison’s Test 
Urobilinogen; Watson’s method 
test: readings after 15, and minutes 


The subjects were young, healthy, male volunteers. preoperative medica- 
tion was administered. Six volunteers were anaesthetized with double the sleep 
dose, and one received the sleep dose only. 2.5 per cent solution buthalitone 
sodium was used. The injection was carried out through #20 gauge needle 
the rate ml. (25 mg.) approximately 1.5 seconds until the individual 
closed his eyes, whereupon the sleep dose was repeated rapidly after short 
pause. The total injection was usually completed within seconds and all 
cases within seconds. Arterial and venous blood pressures, pulse rate, 
pulmonary ventilation, and cardiac output were recorded during the experi- 
ment and will the subject further report. 

The duration sleep was noted, response verbal command being estab- 
lished the end-point the experiment. Respiration was not assisted when 
became depressed order test the effect the agent parenchymatous 
function under the least favourable conditions. 


RESULTS 


The patient’s age, height, weight, sleep dose, total dose, and total duration 
injection are listed Table Results liver and kidney functions are 
tabulated Tables and III. From these tables will noted that irrespective 
the amount buthalitone sodium administered, values for all tests were 
within normal limits both before and after the drug. Differences between the 
two readings were not clinically significant and did not indicate impairment 
liver kidney function. 


TABLE 
Total dose 
Double per sq. metre Total 
Subject Age Wt. Ht. Sleep dose Inj. time sleep body 
(1) 500 mg. sec. 1000 mg. 555.5 mg. sec. 
(2) 500 mg. sec. 1000 mg. 507 mg. sec. 
(3) 500 mg. sec. 1000 mg. mg. sec. 
(4) 500 mg. sec. 1000 mg. 480.7 mg. sec. 
(5) 900 mg. sec. 1800 mg. 932.6 mg. sec. 


(6) 700 mg. sec. 1400 mg. mg. sec. 
(7) 225 1000 mg. sec. Sleep dose only 
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TABLE III 
Urine Phenosulphone-phthalein test 
dye excreted 
Subject Time Specific min. min. min. 
gravity (mg. 
(2) Before 1.020 108 
(4) Before 1.010 104 
Discussion 


From the results here presented would appear that buthalitone sodium ad- 
ministered clinical doses healthy individuals has deleterious effects upon 
liver and kidney function, even the absence assisted respiration. may now 
submitted safely study under clinical conditions. 

Clinical studies now must determine the usefulness the agent. They should 
establish whether this new drug superior those already available and 
what its specific indications are. The authors have submitted this agent 
comparative pharmacological test volunteers, and will report their findings 
due course. Meanwhile the task extensive clinical trials tell whether 
this new agent has place anaesthetic procedures. still remains 
assessed how pre-anaesthetic medication, the addition other agents, and the 
impact the operation may modify the basic pharmacological properties 
buthalitone sodium. 


SUMMARY 


Double the sleep dose buthalitone sodium was administered six young 
healthy male volunteers and single sleep dose one volunteer. Liver and 
kidney functions these individuals were tested both before and after the 
administration the agent. 

deleterious effects these two vital parenchymatous functions were 
demonstrated any our tests. 
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sodium est une des plus récentes additions liste des 
barbituriques action ultra-courte pour fin d’anesthésie. Bien ait été décrit 
pour premiére fois 1936 (1), qu’en 1954 qu’on commencé 
étudier les propriétés pharmacologiques produit. 

buthalitone, chez les souris les chiens, avéré moitié moins toxique 
moitié moins puissant que thiopental. cours d’études cliniques, 
fusion post-opératoires. également observé une amnésie post-anesthésique. 

six volontaires santé une dose double celle suffisante pour produire 
sommeil et, autre, une dose somnifére. Avant aprés 
médicament, évalué les fonctions hépatiques rénales des individus. 
Aucun des résultats n’a permis dépister des atteintes ces deux fonctions 
vitales. 
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CLINICAL EVALUATION METHYPRYLON (NOLUDAR®)+ 
PREANAESTHETIC SEDATIVE HYPNOTIC 


with clinical assistance 


Many psychological factors affect the patient who requires anaesthetic and 
operation. varying degrees these may influence the response curative 
palliative operation, either advantage disadvantage (1). These factors 
are such intangible nature that the wisest clinician has difficulty when 
attempts measure them either subjectively objectively (2). The determina- 
tion the effect drugs upon psychological changes induced stress situa- 
tion hospital environment multiplies the complexity the measurements 
(8). 

exceedingly difficult for the clinical investigator eliminate prejudice 
and bias, and even more difficult formulate reliable and valid objective 
and subjective means for determining the value procedures designed 
influence favourably the psychological and physiological response patient 
operation (4, 5). few investigators have recently tackled this problem 
way which unique clinical medicine (6, 10). They used combinations 
sedative-hypnotic drugs and placebos double blind studies. The results 
such studies have provided with highly revealing information. Herring (11) 
has studied this problem even wider base. evaluating the effects 
premedicant drugs has referred the psychological factors “predictor” 
variables and the factors representing the surgical response “criterion” 
variables. divided the predictor variables into two categories: first, those 
measuring personality variables which may elicited from patients prior 
operation; and second, the judgments made psychologists using these 
measurements effort predict responses during the operation. The 
criterion variables are also divided into two categories: first, the physiological 
response related the operation (as determined blood pressure, heart rate, 
tidal the second, the judgments made the basis these factors 
clinicians the patient’s over-all The predictor variables were 
categorized under nine different working variables, namely; anxiety fear, 
lack assertiveness, depression, instability maladjustment, intellectual 
rigidity, high intelligence, introversion, primitive thinking 
stress reaction. was stated that for patients showing any the first eight 
factors unfavourable reactions the physiological record (kept the anaes- 
thetist) would presumed. Even with strict selective control the age, the 
sex, normal cardiovascular system, the anaesthetic technique and the operative 
procedures group patients, Herring found the problem predicting 
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and the problem evaluating critical tests physiological and psychological 
parameters complicated; concluded, “it may found eventually that 
more global analysis required.” 

The many situations which can produce undesirable responses anaesthesia 
and operation have been reiterated Wesley Bourne (12), who for many 
years has advocated that the patient should brought the anaesthetic induc- 
tion dulled state, wherein all the circumstances and surroundings are 
clouded. Swerdlow and Lipworth (13) have discussed the broad approach 
management the psychological aspects anaesthesia, approach which may 
assist the patient throughout his stay hospital. involves mainly the develop- 
ment close personal contact the anaesthetist order induce rapport 
and provide reassurance the patient. Catharsis the patient’s deep fears 
urged and common sense measures avoid morbid anticipation are recom- 
mended. 

Because the complexities modern hospital procedures hospital 
environment, the care the patients variety professional and non- 
professional personnel may, even with the best intentions, allow wide range 
undesirable psychic influences. These frequently enhance the undercurrent 
anxiety fear which first brought the patient his physician and the 
hospital. Many years experience have therefore led the clinician rely more 
and more drugs produce the greatly desired tranquillity patients. There 
are two aspects for the anaesthetist consider. His most important problem 
determine whether the pharmacologically induced tranquillity effective 
against the “predictor” variables. The other problem the maintenance 
stability the “criterion” variables. 

The most important desire the patient have sound, uninterrupted 
period sleep the night before operation, and arrival the operating 
room should have feeling tranquillity and relaxation which renders him 
untroubled and unmindful the entire situation until anaesthetic “sleep” 
induced. 

large number drugs have been developed the past few years which 
induce varying degrees change the outlook the anxious, fearful patient, 
and the patient who troubled insomnia. Whether they work primarily for 
depression functional complaints, act hypnotic sedatives, change the 
patient’s mood, affect physical and mental overactivity not specific 
importance, provided that the over-all effect desirable from the anaesthetic 
point view both psychological and physiological parameters (14, 15, 16). 

During the past two years mild sedative-hypnotic has received widespread 
clinical trials; said have pronounced soporific effect and provide prompt 
sedation mild moderate reactive agitation. This drug now available 
the open market without prescription physician. This being so, should 
eminently free from side effects and also have wide margin safety, 
while producing effective sedation and hypnosis. This drug the pure piperidine 
derivative: piperidine. Its generic name methy- 
prylon. now known commercially Noludar® (17). The structural similarity 
Sedulon® (cough sedative), and the difference from Luminal® (sedative 
hypnotic) and Demerol® (sedative analgesic) are evident. 
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NOLUDAR SEDULON DEMEROL LUMINAL 


Chronic toxicity was studied several clinicians large group patients 
varying from those with mild insomnia those with reactive agitation. 
haematopoietic disturbances were observed with Noludar several extensive 
studies (18, 19, 20, 21, 22). Bandman al. (21) used large doses Gm. daily) 
and found that with 500 hospital patients this maintenance over two 7-day 
periods (with weeks’ rest between) there was high incidence nausea, 
vomiting, constipation, drowsiness, vertigo, and headache. With 1,000 hospital 
patients, given 250 mg. Noludar for night sedation only, drowsiness, vertigo, 
and nausea occurred with incidence only about per cent each. This dose 
provided sleep within minutes, and lasted uninterrupted for hours the 
average. Krause (23) found that 200 mg. Noludar appeared adequate for 
prolonged medication for night The response patients with mild 
and severe insomnia was reliable, although this author found that those with 
nervous disorders responded best. Side effects noted were only occasional head- 
ache, nausea, restlessness, confusion loss appetite. another study 
double blind test Noludar, Seconal® and placebo was carried out. Onset 
sleep with the two drugs was similar (20-40 minutes) and duration sleep 
was about per cent longer with Seconal (5.9-6.5 hours). another double 
blind study Cass al. (22) found that patients with severe insomnia 500-750 
mg. Noludar reduced the delay onset sleep one-fifth compared the 
placebo. 

this drug truly effective soporific and sedative the mildly 
agitated patient, these effects could adequately tested the patient being 
prepared for operation. The following study was therefore carried out evaluate 
this drug preoperative sedative hypnotic. 


METHOD 


The day prior scheduled elective operation, few patients were selected 
random from the operative list receive Noludar. The selection was made 
for convenience that psychological and physiological parameters could 
checked and recorded the same person (F.D.). The only limitation imposed 
was against children and patients scheduled for intracranial and cardiopulmonary 
operations (for whom established procedures were desired). 
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Each patient was seen once the preoperative visit. this time the record 
was checked and data were noted. oral sleep dose Noludar was ordered 
for bedtime, and intramuscular dose Noludar together with either atropine 
scopolamine was ordered for injection one hour before the scheduled opera- 
tion. the preoperative visit, addition the routine procedures and 
questions, the patient was asked sleeping pills were usually taken, past 
present history thyrotoxicity was checked, and the degree nervousness was 
assessed. Blood pressure, pulse rate, respiration rate, and oral temperature were 
recorded. Tidal and minute volume respiration was checked Emerson 
Breathometer. 

When the patient arrived the anaesthetic induction room the various pre- 
dictor variables, elicited from the patient response direct questions, 
were recorded. The judgments made the anaesthetist charge were recorded 
immediately thereafter. This technique has been used previous studies (2, 15) 
and believed reliable and valid. Criterion variables consisting pre- 
induction vital signs and tidal volume measurements, the anaesthetic record 
vital signs, the recovery room record, and the postoperative follow-up the 
ward supplied the necessary physiological data. The judgments made these 
factors the anaesthetist indicated the patient’s over-all stability the specific 
stress situation. 


Table summarizes distribution patients age (average years), sex 
(mostly females) and size (average 1.64 square meters). the preoperative 
psychological assessment the patients this study, were considered very 
apprehensive and 159 were considered “normal.” The majority patients had 
received 300 mg. Noludar bedtime [157]. Twelve patients had received 
250 mg. and patients had received 200 mg. the 171 patients, had taken 
night sedation previously (occasionally) and patients had history thyroid 
dysfunction (not specified The median time onset sleep after night medi- 
cation was minutes. The mean time onset sleep was minutes. The 
nursing report indicated that sound undisturbed sleep was provided the large 
proportion patients (Fig. 1). 

Premedication consisted Noludar intramuscular injection using 100 mg. 
[157], mg. [10], and mg. [4] without other drugs [10], with 0.4 mg. 


TABLE 
DISTRIBUTION AGE, SEX, AND SURFACE AREA 
Age 20-29 30-39 60- Totals 
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atropine [104], with 0.6 mg. atropine [3], and with 0.4 mg. scopolamine [54]. 
The mean time interval from intramuscular injection Noludar induction 
anaesthesia was minutes. This time interval was fairly consistent within 
clinical limits. 


TIME IN MINUTES TO SOUND SLEEP 
AFTER BEDTIME NOLUDAR 


N w 

So 

o 


ORAL DOSE IN MILLIGRAMS 


0 15 30 45 60 75 90 + 


Fic. Achievement sound sleep after Noludar. Each dot represents time onset 
undisturbed sleep. 


The effect premedication vital signs summarized Table II. Only 
slight depression respiration was observed. change blood pressure 
pulse rate was evident. Sites operation are tabulated Table 162 
patients this study anaesthesia was induced with average dose 390 mg. 
thiopental. only patients was dose excess 500 mg. used. Anaes- 
thesia was maintained the semi-closed [121], semi-open with Fink valve [28] 
closed system [13]. Maintenance was with nitrous 
nitrous cyclopropane. Nine patients received spinal anaesthetic 
with hyperbaric tetracaine. 

Tables IV, and summarize the predictor variables studied and the 
judgments efficiency premedication and facility anaesthetic induction. 
was evident that Noludar, with without belladonna derivative, did not 
provide adequate premedication. Table slow difficult induction indi- 
cates the occurrence coughing, crowing, hiccoughs, mild laryngospasm, 


TABLE 
EFFECT PREMEDICATION VITAL SIGNS 
Temp. B.P. Pulse vol. Minute 
mm./Hg. /min /min litres vol. litres 
Pre-induction 97.8 121-75 6.7 


j 

| 


TABLE III 
OPERATIVE SITE 


Extremities: Superficial 


Bone 

Head and neck 
Chest wall 
Abdomen Upper 
Lower 

Pelvic Gyn. 
Other 

TABLE 


PREANAESTHETIC STATE 


Patients’ answers direct questions 


Noludar alone (10) Atropine (107) Scopolamine (54) 
Discomfort 
Worried 
Tense 
Euphoria 
Drowsy 
Nausea 
Emesis 
Diplopia 
Anaesthetist’s own impression patients’ state 
Noludar alone (10) Atropine (107) Scopolamine (54) 
/0 /O /O 
Discomfort 
Apprehension 
Excitement 
Euphoria 
Drowsy 
Nausea and emesis 
Talkative 
TABLE 


CHARACTER INDUCTION WITH THIOPENTAL 
(162 patients)* 


Stormy 


Premedication Slow-difficult 
patients had spinal anaesthesia. 
TABLE 
IMPRESSION ADEQUACY PREMEDICATION 
(Pre-induction 171 patients) 
Premedication Adequate (%) Inadequate (%) Excessive (%) 
Noludar alone (10) 
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technical difficulty. Three patients had stormy induction because crowing 
and fighting [1], severe laryngospasm [1], and severe bronchospasm [1]. 

Hypotension (60/30 mm. below preoperative level) induction anaes- 
thesia occurred (of 10) patients receiving Noludar alone. Moderate hypo- 
tension (30/15 below preoperative level) occurred (of 107) receiving 
Noludar with atropine, and (of 54) receiving Noludar with scopolamine. 

the immediate postoperative period patient had severe hypotension. 
Moderate hypotension (25/16 mm. below preoperative) occurred the 
171 patients. Most these responded with rise pressure when the legs 
were wrapped the foot the bed was elevated. After completion the 
operation, the patients receiving Noludar alone Noludar with atropine were 
awake within minutes (average minutes). Those who received Noludar 
with scopolamine slept somewhat longer (average minutes). 

the postoperative report, amnesia was evident for injection pre- 
medication, trip the operating room and movement the operating table, 
regardless whether belladonna derivative was given not. Only the 
patients stated that induction anaesthesia was unpleasant, while stated that 
was pleasant. The remainder were indifferent. During the 
operative period (24 hours), had urinary retention per cent), had 
shivering (18 per cent) and had nausea and/or vomiting (43 per cent). 


The moment patient informed that operation necessary deleterious 
psychic alteration may initiated enhanced. therefore utmost im- 
portance that everyone who comes into contact with the patient should attempt 


provide relaxed and tranquil atmosphere which will imbue the patient with 
confidence and reassurance. 

The physicians who care for the patient are once faced with dilemma. 
They must make expert psychological assay the psychic strength this 
patient, and determine how much support required both verbally and 
pharmacological means. Either one these supports, not wisely chosen, can 
aggravate the psychic trauma which may follow. 

The anaesthetist, who briefly visits the patient for the first time the 
evening before operation, must this one contact assess this situation and 
attempt evaluate the psychic and physiological stamina the patient (24). 
has time carry out extensive psychological interview develop 
graphic picture the patient’s personality profile, nor should prepared 
add such physiological parameters BMR determination and Thorn test, 
unless there are clear and urgent indications for these. must therefore depend 
supportive therapy with premedicant drugs. The choice drugs, even 
placebos, therefore utmost importance (25, 26, 27, 28). 

The role the anaesthetist far the patient concerned involves the 
provision creature comforts. The period elapsing between information 
impending operation and recovery from the procedure provides the anaesthetist 
with complex situation which must balance administration pharma- 
cological agents against the desire for maintaining physiological homeostasis. 
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order achieve this balance, the anaesthetist considers the drugs available, 
the patient’s pathological and physiological condition, and the three funda- 
mental desires described Little and Stephen (29), namely: anaesthesia and 
operation should safe and pleasant for the patient, the surgeon’s work 
should facilitated and the patient should reach the postoperative period 
convalescence quiet and pleasant way, without disturbance his physio- 
logical mechanisms for maintaining homeostasis. The importance these funda- 
mental requirements has been widely recognized. The place premedicant 
drugs this scheme initiate psychic sedation order allay apprehension 
and produce tranquil, serene, calm patient who untroubled mental 
emotional disturbances. These should also have amnesic property, reduce 
salivary secretions, and depress autonomic reflex reactions. Other important 
considerations are that the effect the drug should highly predictable, that 
cardiorespiratory homeostasis remain intact, and that undesirable reactions such 
excitement, delirium, nausea, vomiting, disturbed vision and headache rarely 
occur. When evaluating new agent, “the six unities medical research” should 
respected (30). 

The anaesthetist can usually accomplish the above desires with the following 
routine measures. The evening before operation the patient receives capsule 
tablet mouth, which will induce sleep within reasonable period time 
(15 minutes). This sleep should last hours and dreamless, un- 
disturbed, and without depression cardiorespiratory function. When the 
patient awakens from this sleep, refreshed feeling should evident and 
nausea, dizziness, other discomfort should felt. Before the patient fully 
awake intramuscular injection should given produce mild sedation, 
hypnosis, amnesia, and drying salivary secretions. The effect this injection 
should optimal when the patient moved the anaesthetic induction room 
about minutes later. The anaesthetist would like find the patient 
somewhat drowsy, but easily responsive, and undisturbed the preparations 
for induction anaesthesia. checking the vital signs, there should 
wide alteration the blood pressure, pulse rate, rate and depth respiration. 
Induction anaesthesia should smooth—without irregular breathing, hic- 
coughs, unexpected apnoea, unexpected need for large doses induction 
agents. The induction anaesthesia should not accompanied sudden 
severe depression cardiorespiratory homeostasis. Only when pharmacological 
agents fulfil these desires can the search for improved drugs cease. 

Although the method study used here was slow and tedious and precluded 
large series patients was felt that the information derived was clear cut 
and unequivocal each determination. Since collateral evidence was available 
did not have pass judgment solely upon this closed body data (31). 

From these results was evident that Noludar was excellent night 
sedative-hypnotic. Its effectiveness the preoperative sedation, however, left 
much desired, and should therefore considered unsuitable for 
administration that time, even though many were better sedated when scopo- 
lamine was added. 
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SUMMARY 


controlled clinical evaluation the psychological and physiological effects 
Noludar was carried out 171 patients the preoperative state, employing 
this drug night sedative-hypnotic, and preoperative medication, with 
without the belladonna derivatives. Noludar was found valuable 
agent for night sedation, but unsuitable for sedation the immediate pre- 


operative medication. 


fait une évaluation clinique des effets psychologiques physio- 
logiques Noludar sur 171 malades cours période préopératoire; 
employé médicament aussi bien comme sédatif hypnotique veille 
que comme préopératoire, associé non aux dérivés 
belladone. reconnait Noludar une valeur comme sédatif nocturne, mais 
comme médicament préopératoire immédiat, valeur est faible. 
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TWO YEARS’ EXPERIENCE USING THE PHENOTHIAZINE AMINE 
DERIVATIVES ANAESTHESIA AND ARTIFICIAL HIBERNATION 
WITH SPECIAL MENTION THE NEW DERIVATIVE 


GERARD MIGNAULT, 


Tue phenothiazine amine derivatives form relatively new chemical family 
which has aroused considerable interest medical therapeutics, particularly 
anaesthesia, psychiatry, and internal medicine. 

Their discovery dates back 1944 (1) when two investigators, Gillman 
the United States and Charpentier France, had the same idea uniting 
one molecule the phenothiazine nucleus, whose anthelmintic properties were 
well known, and the aminated chain, similar that the molecule the anti- 
malaric drugs. Each work was unknown the other because the 
disruption war. 

Disappointed their poor anthelmintic properties, the American school 
soon abandoned the study these new compounds. The French school, the 
contrary, investigated them extensively and produced large series related 
drugs. Because the very close corroboration between laboratory and clinical 
trials, the discovery the phenothiazine amine series rapidly found tremendous 
clinical application, first anaesthesia (2, 4), and then psychiatry; later 
multitude uses appeared helpful other fields medicine. 

1945, Halpern and Ducrot France described the powerful antihistaminic 
properties one the new group: They also pointed out the 
many secondary effects this compound, particular its hypnotic action, its 
antishock properties, its neurovegetative stabilizing effect, and its potentiation 
local and general anaesthetic agents. These beneficial effects were incorporated 
into anaesthesia Laborit 1946, who thus gave rise “Potentiated Anaes- 
thesia.” 

Two years later, new compound the series, chlorpromazine? was proven 
have lost the antihistaminic properties promethazine but have increased 
much farther the analgesic-sedative-neurovegetative stabilizing and antishock 
properties. association with promethazine and pethidine, the “lytic cocktail” 
was established and with “Artificial Hibernation.” Then some very acute 
and desperate state illness, man could now benefit from the reduced life 
the poikilotherm being; submitting himself temporarily acute stress, 


*Presented the Annual Meeting, Canadian Anaesthetists’ Society, Mont Tremblant 
Lodge, Quebec, June 18, 1956. 

Hospital, Montreal, Quebec, Canada. would like take the opportunity 
thanking Dr. Slater for his assistance the translation this paper. Pacatal was kindly 
furnished for clinical investigation Warner-Chilcott Laboratories. 

1Promethazine: Poulenc registered trade mark Phenergan Poulenc (3.277 R.P.), the 
chlorhydrate 2-2-propyl-1-N-phenothiazine. 

Poulenc registered trade mark Largactyl Canada, the chlorhydrate 
dichloro (dimethylamino phenothiazine (4560 R.P.). 
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could survive. The new family drugs clinically seemed give lysis 
the autonomic nervous system, mostly the adrenergic part which responsible 
for homeothermia. Clinical application proved helpful surgery either 
potentiated anaesthesia artificial hibernation, when combined with 
hypothermia. also proved helpful medicine for maintaining life the very 
sick patient. Recently American research reproduced some the experiments 
Laborit and collaborators and demonstrated once again the antishock pro- 
perties chlorpromazine both traumatic and haemorrhagic shock (5, 6). 

The presentation this small series patients treated over the last two years 
with the phenothiazine derivatives stresses the clinical value these drugs. 
the same occasion, new phenothiazine derivative, “Pacatal,” clinical trial 
for the last six months, discussed comparison with chlorpromazine and 
promethazine. 

The latter, has properties similar some ways those chlor- 
promazine but the hypnotic effect somewhat less, consciousness being retained 
even under hibernation. Also the drug could, unlike chlorpromazine, given 
intravenously undiluted without causing tachycardia hypotension. 


Data (Table 


This study includes cases artificial hibernation and 500 cases poten- 
tiated anaesthesia. the cases artificial hibernation, Pacatal was 
used and the rest Chlorpromazine; 100 the 500 cases potentiated 
anaesthesia Pacatal was used and the remainder Chlorpromazine. 


TABLE 
CLINICAL 


ARTIFICIAL HIBERNATION: cases No. 
cases 
Surgical Cases Cerebral aneurysm 


Commando (radical neck dissection with re- 
section continuity the primary can- 


cerous tumor) 
Thyrotoxicosis 
Poor surgical risks 
prevision severe operative blood loss 


Medical Cases 
(a) patients ‘‘in 
because shock due Cerebrovascular accidents 

Cerebral traumatism 

Postneuro-surgery hyperthermia 

Severe infection diabetics 
tetanus 
peritonitis 

Post-extensive surgery 


w 


(b) therapeutic sleep Psychoneurosis 
Ulcerative colitis 
Recurrent infections 
Light tetanus 


II. POTENTIATED ANAESTHESIA: over 500 cases 


registered trade mark methyl phenothiazine. 
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ARTIFICIAL HIBERNATION 


These cases have been discussed previous presentations (7, 8); therefore 
only brief summary will given. 


Surgical Cases 


For surgical cases, hibernation has been used poor risk patients those 
presenting special problem such anticipated severe operative blood loss, 
extensive radical surgery—brain surgery where hypothermia was desirable 
because possible need for cerebral blood flow occlusion. 

Hibernation begun the night before surgery the oral administration 
promethazine with barbiturate. 

When chlorpromazine used, two hours before surgery, chlorpromazine and 
promethazine are given intramuscularly doses varying between 
mgm. each according the general condition and age the patient; one 
hour before surgery, mgm. Demerol with small quantities atropine 
are given subcutaneously. Upon arrival the operating room, the patients are 
usually asleep, many snoring, but they can aroused painful vocal 
stimuli. Oxygen administered for few minutes and intubation can effected 
under local analgesic spray alone with few cc. pentothal with without 
small dose relaxant. 

The pharyngeal and laryngeal reflexes are depressed; they usually tolerate 
oropharyngeal airway without coughing. Once the patient intubated, 
minute and intravenous drip 0.02 per cent Demerol. Ice bags are applied 
the praecordium and great vessels the axilla and groin. 

most cases light hypothermia sufficient and temperatures 94°F 
are attainable. Towards the end the surgical procedure, the Demerol drip 
stopped. When the anaesthetic gas withdrawn, the patient usually awakens 
immediately. Postoperative analgesia prolonged and very little opiates, any, 
are necessary. Mild analgesics such aspirin are usually sufficient. 

cases radical neck dissections with resection continuity the primary 
cancerous mass there was much benefit from artificial hibernation. The vascular 
system these patients was very stable during this long and drastic surgery. 
The effects surgical trauma seemed absent and early ambulation was possible. 
Even after and sometimes hours surgery, these patients, who were 
usually elderly were over years, over years and over 90), could sit 
bed the day operation and all were the next day. 

These results would seem due the protective action the hibernating 
drugs combined with light anaesthesia. After operation, care should 
taken not overheat the room and the patient should covered with only 
one sheet. Neglect these precautions could cause rise body 

For the correction cerebral aneurysm, where deeper hypothermia desired, 
found use for the new drug Pacatal. 

The same premedication given the night before. the morning 
operation about four hours before surgery, promethazine and Pacatal are given 
intramuscularly, 25-50 mgm. each, and active cooling with ice bags 
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initiated. The patient’s reaction cold treated instituting infusion 
promethazine and Pacatal doses varying from 100 300 mgm. each per 
500 cc. per cent dextrose water. Demerol given divided doses 
intravenously indicated the respiratory rate. When the rectal temperature 
about 90-93°F, the promethazine-Pacatal drip stopped and the patient 
intubated with minimal dose succinylcholine; anaesthesia maintained 
with and 0.02 per cent Demerol drip. pentothal used, order 
avoid cardiac arrythmias (9, 10). The “relaxed brain” was very good 
operative field; hypotension was easily obtainable about 10° Fowler position 
and very small amount 0.1 per cent Arfonad drip. The heart was constantly 
monitored electrocardiograph machine. only one case was any arrythmia 
noted, which was auricular flutter without any modification the blood 
pressure. The arrythmia subsided itself the immediate postoperative 
period. 

All these patients had spectacular postoperative recoveries. They were con- 
scious and moving the operating table. They complained cold when the 
and Demerol were stopped, the body temperature was still low this 
time. 

The only systemic manifestation was transient tachycardia 140, 
which disappeared raising the body temperature quickly. One patient was 
given more “cocktail” and ceased complaining cold and felt comfortable 
even when the temperature was still the neighbourhood 83°F. 

Some the patients who were conscious before operation were able sit 
and eat their breakfast the first postoperative day, even though inconvenienced 
large periorbital haematoma. Those who came surgery unconscious 
state made slower but uneventful recovery, except one instance. This was 
case large diffuse aneurysm which had closed muscular graft. 
Twenty hours after operation the patient, having regained partial consciousness, 
developed signs intracranial hypertension and died suddenly. Post mortem 
examination revealed small intracranial haematoma and necrosis the 
pituitary. 


Medical Cases 


For medical cases, hibernation has been used resuscitative measure 
patients extremis, where the other classical means had failed. also had 
small series where mitigated hibernation therapeutic sleep had been used 
for psychic and neurovegetative sedation. 

Induction hibernation done with injection the “lytic cocktail,” con- 
sisting mgm. chlorpromazine Pacatal with mgm. each 
promethazine and Demerol. given slow intravenous infusion 250 cc. 
per cent glucose water, while the same dosage the same drugs 
given intramuscularly undiluted form. Maintenance the hibernating state 
done alternating administration the “lytic cocktail” with that milder 
neurovegetative lytic drugs such procaine, magnesium sulfate, hydergine, 
etc. Great care must taken during hibernation follow the reactions the 
patient. The vital signs such pulse, blood pressure, respiratory rate, and body 
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temperature are followed and charted graph the head the bed every 
minutes. Because close observation important, specially trained 
nursing staff necessity. The “lytic cocktail,” owing its adrenolytic effect, 
may require replacement blood volume temporary maintenance vascular 
tone nor-epinephrine drip. 

these cases artificial hibernation, patients were extremis when 
treated and all other treatment had failed. Ten these patients died and post 
mortem examination revealed findings sufficient account for their deaths. The 
technique and the drugs used were not felt incriminated any these 
cases, and the excellent results the remaining cases would suggest great 
advantages this technique. 

felt that hibernation aided fluid and electrolyte control because 
reduced metabolism and minimal loss water. fact, there slow breathing 
and perspiration whatsoever. diabetics, even though the blood sugar 
remained elevated, was easier control the acetonuria and correct electrolyte 
imbalance. Cases where death seemed imminent due neuro-endocrine im- 
balance were allowed survive lysis the autonomic system. These patients 
were changed from state hyperpyrexia, agitation, marked tachycardia, 
that restful hypothermia which there was sufficient time correct the 
fluid and elctrolyte imbalance and, times, the causal pathology. 


Il. POTENTIATED ANAESTHESIA 

definition, potentiated anaesthesia light Pentothal, and Demerol 
anaesthesia supplemented phenothiazine derivatives. This type anaesthesia 
was used cases plastic surgery around the mouth and neck where vomiting 
had avoided, for example pharyngeal flap, and cases where epinephrine 
was used extensively for haemostasis. these latter cases, the hypertension 
caused the epinephrine might have been dangerous many the patients 
were elderly and arteriosclerotic. 

The combination chlorpromazine and promethazine was very effective 
against vomiting. Pacatal alone was less effective this respect. this series, 
the potentiation effect chlorpromazine the general and local anaesthetic 
agents seemed more pronounced than that Pacatal. 

Chlorpromazine caused reversal the epinephrine-induced hypertension 
and marked tachycardia when given intravenously. This was worry the 
elderly hypertensive patient. given intravenously prevented epinephrine- 
induced hypertension without reversal effect and without tachycardia. 


The final role the phenothiazine derivatives has not been determined, but 
the experience described above would suggest that they have great therapeutic 
value anaesthesia for the poor surgical risk and the resuscitation patients 
extremis from many causes. Chlorpromazine has proved the most 
potent the phenothiazine drugs used. Pacatal would seem have some definite 
indications, especially where intravenous medication necessary; therefore 
deserves further investigation. 
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Ces dérivés nouveaux sont obtenus partir dans une méme molé- 
cule deux composés différents: les anthelmintiques les antimalariques. 
cette conjugaison est née méme temps France aux Etats-Unis 
vers 1944. Les Américains ont abandonné alors que les Frangais 
fond. Les dérivés obtenus avaient des propriétés nouvelles 
intérét considérable anesthésie réanimation: particulier, les propriétés 
antihistaminiques, antishock, antispasmodiques stabilisation systéme 
nerveux autonomique. 

Dans notre étude, nous présentons série malades qui ont bénéficié 
ces agents nouveaux; ils sont nombre 84, soumis artificielle 
pour réanimation médicale chirurgicale au-dela 500 stabilisation 
neuro-végétative obtenue par ces médicaments grandement aidé 
tion aux suites Nous mentionnons également les 
possibilités avec hypothermie allant 80°F dans les cas 
neuro-chirurgie, particulier les anévrismes cérébraux. 

Pacatal, dernier employé des dérivés phénothiazine, dans notre étude 
avéré moins puissant que dans son action anti-émétique post- 
opératoire, mais d’usage plus facile par voie intraveineuse. Son étude mérite 
poussée davantage. 
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and ANDRE JACQUES, M.D., 


ANAESTHESIA, always search progress, has added its hypnotic arsenal 
new drug which seems compete with the other thiobarbiturates already use. 

Neraval sodium intravenous anaesthetic ultra-short action; used 
Italy under the name “Diogenal” (1) and Germany “Thiogenal.” 
differs from the other thiobarbiturates the fact that has second sulphur 
atom special lateral chain 


N—C 


N—C 


NERAVAL SODIUM 


Methylthioethyl radical found methionine, essential amino acid 
playing important role the process detoxification (2). Methionine, more- 
over, was once used pre-anaesthetic medication reduce the minimum 
protein catabolism during anaesthesia (3). 


N—C 


Na—S—C 
N—C 


PENTOTHAL SODIUM 


The presence the radical Neraval sodium explains its 
ultra-short action; this due the rapid destruction and elimination the liver 
and kidneys. Thus, methionine would agent protecting the functions the 

liver. 


was supplied through the courtesy the Medical Research Division Schering 
Corporation, Bloomfield, New Jersey, U.S.A. 

presented the meeting the Canadian Anaesthetists’ Society (Quebec 
May 1956, Laval Hospital, Quebec, P.Q. 

Anaesthesia, Québec, Quebec, P.Q. 
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Neraval presented vial containing two grams pale yellow crystals. The 
solution prepared the following manner: grams Neraval are dissolved 
cc. bidistilled water; this gives per cent solution. per cent solution 
can used, but per cent seems preferable, because with the latter there 
less coughing during induction and there sensation pain the arm during 
injection. 

the Hétel-Dieu Québec, Neraval has been used 112 cases for patients 
varying ages between two and eighty-two years old, the bad the good 
cases, and surgery both long and short duration. report here clinical 
observations during the use methitural sodium. 

The intravenous injection the per cent solution did not give rise any 
local reaction and the patients did not complain pain the arm. Moreover, 
the drug was compatible with the curares usually employed, such as, flaxedil, 
d-tubocurare, succinylcholine. Neraval was given slowly, because too rapid injec- 
tion caused coughing hiccoughs; thus, induction with methitural sodium was 
slightly slower than with the other thiobarbiturates. Moreover, Neraval having 
two-thirds the strength pentothal, the quantity required produce hypnosis 
was greater than with pentothal. For adult normal stature the required dose 
for induction was approximately 750 milligrams. 

There were laryngospasms bronchospasms and, moreover, the introduction 
oro-pharyngeal airway did not give rise any reflexes even light stages 
anaesthesia. Respiratory depression was minimal and much less than that 
observed during the use the other thiobarbiturates. Boone al. (2) report 
that Neraval slightly more parasympathicomimetic than the other barbiturates, 
but are not the same opinion. the other hand, Irwin, Stagg al. (4) 
state that pre-medication including atropine diminishes abolishes salivation 
and coughing, and seems increase the depth and duration the anaesthesia 
with methitural sodium. 

for circulation, methitural sodium drops the systolic blood pressure from 
between twenty thirty millimetres Hg, the diastolic remaining unchanged. 
With the drop pressure, there acceleration the pulse which returns 
quickly normal while the blood pressure requires more time reach its 
previous level. There also generalized vaso-dilatation similar that observed 
during the use the other barbiturates. Coloration the skin remains good and 
the subjects not appear intoxicated. Finally, the urticarian erythema often seen 
the face, neck and thorax after injection barbiturates does not appear. far 
surgical haemorrhages are concerned they are more pronounced than usual; 
matter fact, they seem less. 

far the central nervous system concerned, there were chills, convul- 
sions, mydriasis, agitation. case curarisation for surgery the cornea, 
the patient, who had received dose Neraval less than that required produce 
hypnosis, remained calm and could answer the questions asked very well. 

Neraval being barbiturate ultra-short action, evident that maintain 
the anaesthesia will necessary repeat the administration according the 
length the surgical intervention. The maintenance dosage should 250 
and repeated administration should not feared because the cumulative effects 
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Neraval are less pronounced than with the other thiobarbiturates (4). Moreover, 
its radical seems protective agent the liver functions. 
Neraval, previously mentioned, has two-thirds the strength pentothal; 
therefore, obtain the same anaesthesia the total dosage will have greater 
than that pentothal. The minimal dose used was 250 mg., and the maximal 
was 1700 mg. Boone al. (2) have used much grams. secondary 
agents, the usual drugs such curare, demerol, and cyclopropane can 
used. For surgery long duration, the possibility administrating Neraval 
the drip method should considered. 

the end the intervention, recovery rapid and complete with prompt 
return full consciousness. fact, per cent the patients this series woke 
the operating table the end surgery and answered questions satis- 
factorily. This great advantage, permitting less congestion the recovery 
room, giving the staff more time for the patients who need greater care. The other 
per cent all woke half hour after the end surgery. 

Let now follow the patients the wards discover the reactions following 
their recovery. First, let mention that the patients not stay state 
hypnosis usually responsible for amnesia six eight hours following 
surgical intervention. The patients simply rest, are not nauseated, and vomiting 
greatly diminished. this due the methylthioethyl radical the less pro- 
nounced parasympathicomimetic effect Neraval? 

few patients who had been previously anaesthetized with pentothal, were 
questioned following administration Neraval. All them declared themselves 
very satisfied and some even admitted their preference for the latter. “It 
strange,” said one woman, “it though had not been put sleep all, 
feeling well now.” Moreover, few patients having undergone minor 
surgery the morning took light meal and did not suffer from it, because 
digestion proceeded normally usual. All the patients were and around 
the day the intervention and none them complained vertigo. 

The ambulatory patients also benefited from this recent discovery. the 
Québec, pentothal never used for out-patients for the simple 
reason that they take too long wake up, and for this reason cannot return 
their home for many hours following intervention. With the arrival Neraval, 
these objections did not occur and was used twelve ambulatory patients. 
All these patients left the hospital during the hour following intervention not 
incommoded vertigo, nausea vomiting. Socially speaking, this victory 
considering that most the people have certain fear gas anaesthesia and ask 
for intravenous anaesthesia. 

The surgical follow-ups were normal with all these patients. Only per cent 
were nauseated and vomited and all these cases, the symptoms were short 
duration. clearly evident that Neraval causes less nausea and vomiting than 
the other barbiturates and admitted that this great quality its 
favour. far the lungs and the circulation are concerned, did not notice 
any complications and the same can said the urinary system. 
concluded that Neraval less toxic and that its rapid elimination makes 
anaesthetic agent choice. 
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The use Neraval indicated all cases where barbiturates are order; 
these indications are numerous and known. Let review some the contra- 
indications. The age factor, seems, does not enter into the contraindications, 
because methitural sodium was used very satisfactorily patients with ages 
varying between two and eighty-two years. the young and the old, the other 
barbiturates have the disadvantage producing respiratory depression and 
prolonging the anaesthesia into the postoperative period. the other hand, 
although Neraval depresses respiration, its effect very slight, and its rapid 
elimination permits complete and prompt return consciousness immediately 
the end the intervention. did not use any thiobarbiturates obstetrics 
for Caesarean sections, because they seem too dangerous for the child, 
and for this reason they oblige the surgeon, the obstetrician, hasten too much 
his work. Neraval was used for one case Caesarean section when the surgeon 
did not have hurry and the child was born with good colour, breathing 
spontaneously. Finally with the cardiacs and the very sick, evident that all 
the usual precautions have taken because even though Neraval anaes- 
thetic choice, this does not mean that keeps from all possibility accident. 

conclusion, ultra-short action, minimal respiratory depression, weak toxicity, 
rapid elimination, absence post-surgical accidents, are advantages that permit 
believe that Neraval anaesthetic quality that promises much for 
the future. What have said here constitutes only preliminary report based 
series 112 cases. Further use will permit determine more detail the 
properties and particular advantages this new thiobarbiturate. 
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L’ANESTHESIE, poursuivant marche sur route progrés 
vient son arsenal hypnotique une nouvelle arme, qui semble devoir 
livrer une belle lutte pour place, aux autres thiobarbituriques 
employés: Néraval. 

Néraval sodium est anesthésique intraveineux action ultra-courte; 
est employé Italie sous nom Diogénal (1) Allemagne nomme 
Thiogénal. différe des autres thiobarbituriques posséde deuxiéme 
atéme soufré sur une chaine latérale spéciale 


N—C 
Na—S—C 
CH; 


NERAVAL SODIUM 


méthylthioéthyl est radical que retrouve dans 
méthionine, acide aminé jouant réle dans les processus 
détoxification (2). méthionine plus fut utilisée comme pré- 
anesthésique dans but réduire minimum catabolisme protifique durant 
(3). 

CH:—CH; 
Na—S—C 


PENTOTHAL SODIUM 


sodium explique donc son action ultra-courte par dégradation rapide élimina- 
tion par foie les reins respectivement. Ainsi, méthionine serait agent 
sauvegarde fonction hépatique. 

Néraval été gracieusement fourni par Schering Corporation, Bloomfield, New Jersey. 

présenté réunion mai 1956 Société Canadienne des Anesthésistes 


(Division Québec) Laval Québec. 
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Néraval est présenté sous forme cristaux jaune pale presque blanc dans 
vial contenant grammes. solution est préparé fagon suivante: 
grms Néraval sont dissous dans cc. bidistillée; ceci nous donne une 
solution pour cent. peut employer solution pour cent, mais celle 
pour cent semble préférable, car elle provoque moins toux 

dans 112 cas chez des sujets dont variait ans ans, dans les mauvais 
comme dans les bons risques pour des interventions longue comme courte 
durée. Voici donc, aussi succintement que possible, les observations cliniques 
que nous avons faites lors sodium. 

L’administration intraveineuse solution pour cent donne lieu 
aucune réaction locale point patient plaint d’aucune 
douleur. plus, produit est compatible aves les curares habituellement 
employés, savoir flaxedil, d-tubocurare, succinylcholine. Néraval doit 
étre donné lentement, car trop rapide déclenchera toux 
hoquet; donc que méthitural sodium est légérement 
plus lente que avec les autres thiobarbiturates. plus, Néraval 
posséde les 2/3 puissance pentothal; quantité nécessaire pour 
déclencher sera donc supérieure celle pentothal. Pour adulte 
moyen, dose requise pour chiffre aux environs 750 mgms. 

pas produit laryngospasme bronchospasme, et, qui plus 
est, fut possible une canule dans bouche sujet sans provoquer 
réflexes cela stage assez léger d’anesthésie. dépression respiratoire 
est minime beaucoup moindre que celle observée avec des autres 
thiobarbituriques. Boone ses collaborateurs (2) reprochent 
une action parasympathicomimétique plus 
que les autres barbituriques, mais nous partageons rien cette 
opinion nous nous permettons méme prétendre Par ailleurs, 
Irwin, Stagg, quelques autres (4) affirment prémédication avec 
atropine diminue abolit salivation toux semble potentialiser 

intéressant surtout systolique alors que diastolique demeure pratiquement 
inchangée. pouls concomitamment chite tension artérielle, 
mais revient vite son rythme initial, alors que tension artérielle prend plus 
temps relever. aussi vaso-dilatation généralisée semblable celle 
observée lors des autres thiobarbituriques. Les 
servent une bonne coloration sujet donne pas intoxiqué. 
Enfin, cet que voit fréquemment sur peau visage, cou 
thorax aprés barbituriques n’apparait pas. Pour qui est 
per-opératoire, elle certes pas plus prononcée 
elle n’est pas moindre. 

mouvements convulsifs, mydriase Dans cas curarisation 
pour greffe cornée, sujet regu une dose inférieure celle 


requise pour déclencher dernier est demeuré calme répondait 
trés bien aux questions qu’on lui posait. 

Néraval étant barbiturique action ultra-courte, que pour 
fois selon durée Les doses d’entretien seront 
250 mgms, faudra pas trop craindre les doses répétées, car les effets 
cumulatifs Néraval sont moins prononcés les thiobarbituriques (4). 
outre, son radical serait agent sauvegarde fonc- 
tion hépatique. Néraval, nous mentionné, posséde les 2/3 
puissance pentothal; par conséquent, pour arriver aux mémes fins, dose 
totale devra étre supérieure celle pentothal. dose minima utilisée fut 
250 mgm. dose maxima 1700 mgm. Boone ses collégues ont utilisé 
grammes (2). Comme agents secondaires, les produits courants furent 
employés, tels les curares, démérol, protoxyde d’azote cyclopropane. 
Pour les interventions longue durée, serait bon considérer possibilité 
Néraval goutte goutte. 

fin réveil est rapide complet avec prompt retour 
pleine conscience. effet, pour cent des malades cette série sont 
réveillés sur table d’opération fin répondaient fagon 
satisfaisante aux questions. C’est grand avantage qui permet 
disposer pour les grands malades. Pour qui est des pour cent restants, 
ils sont tous éveillés moins d’une demi-heure 

Suivons maintenant les patients leurs chambres voyons quelles sont les 
réactions qui suivent réveil. Disons tout d’abord que sujet séjourne pas 
dans état d’hypnose qui rend amnésique pour les six huit heures qui 
suivent mais repose tout simplement. plus, les nausées 
les vomissements sont beaucoup Est-ce radical méthylthio- 
éthyl est-ce moins grande activité parasympathicomimétique 
Néraval? 

Quelques patients qui avaient été antérieurement anesthésiés pentothal 
chez qui, cette fois-ci, avait employé Néraval, furent interrogés; tous 
sont déclarés satisfaits certains ont méme avoué avoir préféré dernier 
genre tout méme étrange,” une jeune femme nous dit, 
comme pas été endormie tout tellement porte bien.” 
part, quelques patients ayant subi une intervention mineure matin 
sont permis prendre léger diner ils pas s’en repentir, car 
digestion faite normalement. Tous les opérés sont levés ont circulé 

Les patients ambulants ont aussi bénéficié cette découverte récente. 
pentothal n’était pas utilisé pour les malades externes principale objection 
pouvaient regagner leurs domiciles toute sécurité que plusieurs heures aprés 
Ces obstacles semblaient devoir étre vaincus avec 
Néraval c’est ainsi fut employé chez douze malades ambulants. Tous 


7 
| 
q 
| 
pe 


CANADIAN ANAESTHETISTS SOCIETY JOURNAL 


ces patients ont quitter dans qui suivit sans 
présenter vertiges, nausées vomissements. point vue social, 
une victoire, car plupart des gens ont une certaine répugnance 
appréhendent gaz réclament par voie 

Les suites opératoires furent tout fait normales chez tous ces patients. Seule- 
ment pour cent ont présenté des nausées des vomissements qui furent 
trés courte durée semble bien évident que Néraval cause beau- 
coup moins nausées vomissements que les autres barbituriques et, 
faut une grande qualité qui milite tout fait faveur. 
point vue pulmonaire circulatoire, nous n’avons pas relevé complications 
méme point vue urinaire. mot, Néraval semble 
trés peu toxique son élimination rapide fait anesthésique choix. 

L’emploi Néraval est indiqué dans tous les cas lieu servir 
barbiturique; ces indications sont légions vous les connaissez. serait 
préférable peut-étre dire mot des contre-indications. facteur age, 
semble-t-il, guére ligne compte tableau des contre-indications, 
car méthitural sodium fut utilisé, avec satisfaction, chez des sujets dont 
variait ans. Chez les enfants les vieillards, les autres barbituriques 
période post-opératoire. Néraval, contraire, déprime trés minime 
respiration et, étant éliminé trés rapidement, permet réveil prompt 
complet immédiatement fin Nous nous sommes toujours 
abstenus les thiobarbituriques obstétrique pour les césariennes, 
car semble comportent trop dangers pour pressent 
utilisé pour une césarienne et, sans que chirurgien ait hater, 
est avec une bonne coloration respiré spontanément. Enfin, chez les 
cardiaques les grands malades, est évident faut prendre les précautions 
habituelles, car, méme Néraval est anesthésique choix, nous met 
pas nécessairement tout accident. 

résumé, action ultra-courte, dépression minime respiration, manie- 
ment facile, faible toxicité, élimination rapide, suites opératoires dénuées 
voila autant propriétés qui nous incitent croire que Néraval 
est anesthésique qualité qui promet beaucoup pour que nous 
avons dit ici constitue rapport préliminaire basé sur une série 112 
cas, mais une plus longue statistique permettra déterminer plus détails les 
propriétés les avantages particuliers nouveau thiobarbiturique. 
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NERAVAL SODIUM®: CLINICAL INVESTIGATION 


synthetic organic compound the group ultra short- 
acting barbiturates. Utilizing supply made available the Schering Corpora- 
tion, Neraval has been administered eighty patients, ranging age from 
sixteen eighty years. 

The following formulae show the structural relationship Neraval® 
thiopentone— 

NERAVAL 
C—N 


C—S—Na 
C—N 
CH; 
Sodium Salt methyl-thio-ethyl-methyl-butyl-thiobarbituric acid 


THIOPENTONE 
C—N 


Sodium Salt acid 


amino acid, which plays role the detoxification processes barbiturates. 
This fact mentioned the literature Neraval Sodium being significant 
making Neraval the shortest the ultra short-acting barbiturates. the 
investigation this was the point first consideration. 

Neraval dispensed rubber-stoppered bottles containing three grams 
pale yellow powder. Upon the addition cc. distilled water transitory 
sulphurous odour noted. The powder dissolves fairly readily when open the 
air. this manner per cent solution prepared for intravenous injection— 
performed the same manner with per cent thiopentone. white pre- 
cipitate formed with curare and anectine which disappears addition 
excess Neraval solution. 

Initially this investigation Neraval was used alone for minor procedures 
requiring only sleep and minimal relaxation, and thus its action was judged with- 
out the presence other complicating agents. About thirty-five cases for 
uterine curettage, intra-vaginal and intra-uterine radium insertions, drainage 
abscesses and manipulation fractures were handled this manner. The first 
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few patients woke the operating table immediately reaching the 
recovery room. This observation was great interest but unfortunately was 
short-lived. Subsequently, some patients were found require very little 
Neraval for the procedure but slept for half hour afterwards, while others 
receiving two grams for more stimulating procedure awoke immediately 
returning bed. 

Although the usual sleep dose was about 500 mg., another 200-300 mg. would 
required before the procedure was over and often total one gram was 
used for fifteen-minute minor operation. 

was found that although dose for dose slightly more Neraval required 
produce the same anaesthetic effect with thiopentone, there little differ- 
ence between per cent solution Neraval and per cent solution 
thiopentone. Several exceptions, however, were experienced one investigator. 
the cases conducted this investigator, approximately per cent 
the patients coughed during induction and some severely that they required 
additional 200 mg. Neraval effective dose relaxant. Seven 
patients the developed hiccoughs during induction—with four these, 
they lasted throughout the twenty-minute procedure, while one hic- 
coughed for seven hours following operation. the patients, vomiting and 
retching occurred five during induction and severe masseter spasm two. 
Usually jaw relaxation was good although the false and true cords would appose 
spraying. Laryngospasm occurred four the series but this may have been 
caused premature surgical preparation the patient. Hypotension was 
more remarkable than with any other barbiturate, nor were there pulse changes. 
Depth respiration was slightly reduced with sleep doses. The respiratory rate 
was slightly increased. Spirometry tracings recorded three patients de- 
monstrated these points very clearly. 

metallic taste induction was noticed several patients and stinging 
the vein injection was experienced six. 

Postoperatively, vomiting occurred two cases after twelve hours. 
hypotension, venous reaction local thrombosis, headache pulmonary 
complications were observed recorded the patients hours 
after operation. Ten patients examined hours after operation were found 
negative for albuminuria and haematuria. Three patients who had had several 
thiopentone and nitrous oxide anaesthetics previous the Neraval anaesthetic 
stated that they felt fine after the operation and during the remainder the 
day whereas, previously, after thiopentone, they had felt drowsy until the 
following day. 


SUMMARY AND CONCLUSIONS 


Eighty patients were anaesthetized with Neraval Sodium, whom re- 
ceived other anaesthetic agent. the remainder cases the procedures were 
more major neurological, orthopaedic, gynaecological, abdominal, ear, nose and 
throat eye operations and these patients received Neraval for induction and 
some cases intermittently throughout the operation, well other agents 
for maintenance. 
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The conclusion reached was that the drug similar the commonly used 
ultra short-acting barbiturates its action but that the drug exerts parasym- 
pathetic action manifested hiccoughing, coughing, retching and laryngo- 
spasm appreciable number patients. could not demonstrated this 
series that Neraval was the shortest acting the ultra short-acting barbiturates. 

RESUME 

Nous avons employé, chez malades ans, Neraval Sodium, 
nouveau composé synthétique organique, appartenant groupe des barbitur- 
iques action trés courte. 

Nous avons employé une solution pour cent tout comme fait pour 
thiopentone. Les chercheurs ont observé peu différence dans réaction 
clinique des malades quand ils employaient une solution thiopentone 
pour cent une solution Neraval pour cent. Toutefois, des chercheurs 
que, avec Neraval, survient une prédominance parasym- 
pathique plus fréquemment thiopentone; cette prédominance mani- 
feste par hoquet, toux, des haut-le-coeur des laryngospasmes. sont 
les seuls effets indésirables observés. Nous n’avons établir 
Neraval était plus courte qu’aucun des autres barbituriques action rapide. 


VOIE VEINEUSE SOUS-CLAVIERE ANESTHESIE 


CETTE NOUVELLE circulation veineuse été préconisée par 
Aubainac (1). L’étude pratiquée sur cadavres par nous (2) confirmé 
technique fiable précise. Afin d’évaluer courante 
cette méthode, salle d’opération, dispensaire dans les 
locaux préposés aux soins des opérés, nous avons poussé cette enquéte 
dans but les points suivants: (1) Douleur provoquée par can- 
nulation; (2) L’attitude personnel médical général envers cette procédure; 
(3) proportion des échecs; (4) proportion danger des erreurs 
techniques. Une étude des cent premiers cas nous permet préciser d’avantage 
les points énumérés ci-dessus. 


MATERIEL METHODES UTILISES 


Cette étude été réalisée salle d’opération dispensaire d’urgence 
notre sans sélection patients. Nous nous sommes appliqués 
utiliser routine voie veineuse sous-claviére, avant aprés début 
cannulation été pratiquée d’un seul cas d’échec, nous 
nous sommes tenus une seule manceuvre reprise. début les patients étaient 
transportés sur civiére salle recouvrance avec situ pour 
thérapie parentérale. était toujours enlevée avant retour malade 
chambre. Chez nous avons utilisé trocard trois pouces 
longueur: calibre lorsqu’une transfusion était anticipée calibre 
pour intraveineuse des anesthésiques. Chez les nouveaux-nés 
les enfants bas des aiguilles proportionnellement plus courtes 
calibre ont donné rendement satisfaisant. 

lui avoir fait subir multiples modifications nous présentons 
technique des injections telle que nous pratiquons 
actuelle. 

Deux centimétres cubes novocaine une concentration pour cent sont 
aspirés dans une seringue, montée d’une aiguille calibre 24. bouton intra- 
dermique est soulevé niveau bord inférieur clavicule, ses 
tiers moyen interne. Les tissus sous-jacents sont infiltrés 
méme seringue est maintenant montée aiguille trois pouces longueur 
calibre 18. L’aiguille est introduite niveau bouton intra-dermique 
lui donnant une inclinaison vers céphalique est dirigée vers 
plan dorsal médian tout longeant bord inférieur clavicule. 
rentrée fagon décrite, traverse ligament costo-claviculaire donnant 
sensation ponction L’opérateur, moment, doit faire 
avancer lentement pratiquant une aspiration sur seringue. 
quelques millimétres ligament costo-claviculaire, veine sous- 
claviére est pénétrée sang reflue dans seringue. Une aspiration continue, 
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faisant faire tour complet sur elle-méme, confirme pénétra- 
est essentielle afin d’éviter liquide perfusion. 
Afin d’éviter gaseuse, complication que nous croyons fort peu probable 
mais que nous devons tout méme envisager par mesure 
rapidement pendant peut faire aussi demandant 
patient retenir respiration. L’aiguille est immobilisée par diachilon 
fixé sangle autour tige croisé devant. Cette fagon fixer 
progresser profondeur cas elle serait heurtée accidentelle- 
ment. trouve maintenant fixée fermement son extrémité distale par 
ligament costo-claviculaire qui est relativement beaucoup plus dense que les 
tissus sous-jacents. Autour point d’appui, tandis que partie visible 
est mobile, portion intra-vasculaire oscille dans petit rayon 
sans subir déplacement important. tubulure est fixée 
locale, n’y pas variation technique utilise une 
aiguille calibre 22. Pendant perfusion position doit étre 
vérifiée périodiquement par aspiration avec une seringue par siphonage 
sang veineux abaissant flacon perfuseur niveau plus bas que celui 
Cette méme précaution doit étre observée avant chaque administration 
médicaments seringue. L’épreuve est répétée aprés chaque changement 
position patient. 

méthode poursuivie dans phase post-opératoire par 
recherche nombre gravité des complications locales générales. 
outre, interrogea mémoire patient sur les sensations éprouvées 
moment ponction aprés Toute complication, méme 
douteuse; fut investigation marquée d’un examen physique complet 


RESULTATS 


tableau indique nombre patients, les limites nombre 
tentatives fréquence des échecs. tableau indique fréquence 
nature des complications rencontrées dans cette série. 

Bien que les exigeances cours cette présente série furent 
beaucoup plus rigides que celles imposés cours travail précité, pour- 
centage des cannulations réussies est méme. résultat est probablement 
tion veine chez vivant est beaucoup plus facile que chez cadavre. 
point vue pratique, lorsque les restrictions imposées par les exigeances 
clinique sont relevées, nous sommes assurés d’une réussite dans 
presque tous les cas d’urgence nécessitant une cannulation veine sous- 
aux autres méthodes intraveineuses usuelles, nos complications ont été déter- 
minées par des critéres trés rigides. cours cette étude seule vraie compli- 
cation chez une patiente fut persistance douleur cutanée assez vive 
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TABLEAU 
Ages Nombres cas 
ans plus 105 
Nombres cas réussis seul essai 88-78% 
Nombres cas réussis deuxiéme essai 18-16% 
Echecs 

TABLEAU 
Complications Nombres cas 
Souvenir douleur associé procédure 
Douleur persistante 
Pénétration accidentelle sous-claviére 
Aiguille délogée 
Ponction pleurale accidentelle 


Cette douleur persista pendant quatre jours. Dans cas, 
examen physique n’a révélé aucun signe objectif qui nous fait croire 
une lésion discréte d’un nerf sensitif cutané encore une manifestation 
psychosomatique. autre patient éprouva une douleur semblable moment 
était délogée. Cette siphonage répétée périodiquement souvent 
contribué éviter tuméfaction, Dans les quelques cas une 
tuméfaction apparut, collection liquide fut toujours avant 
cervicale superficielle provoque pas respiratoire séquelles 
ultérieures. Cette complication fut chaque fois associée changement 
position. L’absorption des liquides extravasés accidentellement dans région 
triangle sous-claviculaire est trés rapide. effet des agents 
anesthésiques dans une telle circonstance été tellement rapide que narcose 
sest réalisée sans nécessité dosage fagon appréciable. 
fut suivie d’aucune complication aprés plévre fut 
perforée cours tentative sous-claviére chez patient déja 
décubitus latéral. Dans autre cas, perforation pleurale est survenue 
pendant une installation position latérale aprés cannulation initiale 
décubitus dorsal. Ces deux cas furent suivis d’aucune complication aprés 

Quelques-uns des avantages désavantages technique peuvent étre 
présentés sous forme tableau synoptique. Quelques patients ont refusés 
cette cannulation. général, méthode été bien accueillie par personnel 
médical notre 

des avantages les plus utiles technique découle fait qu’au besoin 
peut réaliser une injection intraveineuse sans délai indépendam- 
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ment général patient. Ceci permet déférer les injections 
intraveineuses habituellement installées titre prophylactiques. élimine 
beaucoup délai dans préparation des patients phase 
qui est d’une grande valeur chez les patients qui présentent 
technique exclut les inconvénients d’une intraveineuse enfouie 
sous les draps, d’un support toujours nuisible pour chirurgien dangereux 
pour bras patient les dangers ennuis d’une installation intraveineuse 
pied patient. région sous-claviére est habituellement accessible 
dans presque toutes les interventions peut étre pro- 
tégée adéquatement méme cours laparatomie sus-ombilicale. vaso- 
constriction veineuse périphérique survient souvent moment précaire 
entrave bon fonctionnement intraveineuse installée niveau 
extrémité. Puisque veine sous-claviére participe pas cette vasoconstric- 
tion, précisément principal voie veineuse sous-claviére 
par opposition voie veineuse périphérique. effet, fait 
Yobjet communication récente (3) rapport avec cannulation 
veine brachiale céphalique. Bien que cette veine présente pas 
participer collapsus périphérique généralisé, cannulation exige cependant 
une dissection. 

cannulation veine sous-claviére est une technique grande valeur 
tout point vue facilement. Elle présente multiples avantages 
salle d’opération élimine une source délai dans préparation des 
patients maitrise cette technique augmentera 
bénéficiera aux enfants aux adultes appréhensifs. Elle con- 
tribuera éviter des délais importants diminuer ainsi taux mortalité 
dans les cas qui exigent une thérapie parentérale immédiate. 


SOMMAIRE 


cannulation veine sous-claviére fut réalisée avec succés dans une 
proportion plus pour cent sur une série patients puisés hasard 
salle d’opération. proportion nature des difficultés rencontrées cours 
cette procédure sont présentées discutées, Une maitrise cette technique trés 
utile contribuera tout probablement sauver vie nombreux patients dans les 
cas 


ADDENDUM 

Depuis présentation travail pour publication, nombre cas 
chiffre maintenant trois cent. Malheureusement parmi ces derniers sujets, une 
mortalité fut directement attribuable cette technique tandis que dans autre 
cas, elle peut avoir contribué mort patient. Dans les deux cas, eut 
hémorragie médiastinale. Par conséquent les injections sous-claviéres, titre 
procédure routine ont été abandonées dans notre service d’anesthésie, bien 
quelles soient encore employées dans certains cas d’urgence risque associé 
rend technique justifiable. 


KEERI-SZANTO VOIE VEINEUSE SOUS-CLAVIERE 
RESUME 

Cannulation the subclavian vein, first described French authors, 
easily performed the following steps: 

wheal raised below the clavicle, the junction the inner and middle 
thirds the bone. 

no. needle, attached syringe, inserted through the wheal 
medial, cranial and dorsal direction. Proportionately smaller needles are 
used children. 

With suction applied the syringe, the needle slowly advanced, hugging 
the under surface the clavicle, until the costoclavicular ligament pierced. 
This ligament yields with the feel the dura mater. 

few millimetres beyond this point the vein entered and the syringe 
suddenly fills with blood. 

Aspiration the four quadrants assures that the entire bevel within the 
lumen. The syringe exchanged for the tubing the intravenous drip and the 
latter secured piece tape prevent drag the needle. Aspiration 
repeated following each change position and prior the injection any 
drug verify the correct position the needle. 

the basis the first hundred clinical cases, can stated that cannula- 
tion may performed with great ease approximately per cent the 


ADDENDUM 


Since isolated instances severe complications may result from its use, the 
technique not recommended elective procedure. emergency disaster 
situations may, however, prove life-saving. 
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PHARMACOLOGIC HIBERNATION LUNG SURGERY FOR THE 
TUBERCULOUS PATIENT 


THE FORMER HAZARDOUS operations the open thorax, that frequently resulted 
cardio-respiratory collapse, with resulting circulatory respiratory hypox- 
aemia, have been rendered relatively safe procedures, through endotracheal 
anaesthesia with controlled respiration including positive inspiratory and negative 
expiratory phases. Despite these recent advances the field anaesthesia, 
operational mortality still hampering chest surgery. The causes are usually 
sudden depletion blood volume through haemorrhage, disturbances the 
gas-exchange mechanism, which cannot safely avoided despite good and 
prompt aspiration and even the use special endobronchial anaesthesia with 
Carlens Tube. Hypoxaemia also brought excessive reduction the 
respiratory reserves. The final result circulatory respiratory hypoxia 
cerebral coma and complete collapse circulatory regulation. Although un- 
consciousness and collapse are sometimes reversible, unfortunate end cannot 
always avoided. Especially this true because patients need chest 
surgery are, account their disease, poor anaesthetic risks, and some 
cases, where the disease extensive, some other organic psychological 
factor present, very poor risks. 

Recognizing the importance optimal oxygen supply for the tuberculous 
patients presenting postoperative bronchial fistula with severe cardiopul- 
monary insufficiency, and need more surgery, soon accepted 
Laval the theories Laborit and Huguenard. These anxious 
patients, whom the adrenergic circulatory defences are too evident and the 
elevation basal metabolism too important, were operated under “Pharma- 
cologic Hibernation,” also called “Artificial Hibernation.” believe our ex- 
perience with this neuroplegia chest surgery interest, and that our 
conclusions might useful providing some safeguards when surgery 
indicated for very poor risk tuberculous patients. 


GENERAL PRINCIPLES AND DEFINITIONS 

The basic theories essential the understanding this method anaesthesia 
have already been described several times. They have often been confirmed 
experimentally and also clinically. Huguenard said (17), “this technique 
pharmacodynamic one which, using autonomicolytic drugs, aims 
establishing “controlled inhibition” the autonomic system, neuroplegia 
homeostasis and consequence attentuation the regulatory reactions; 
amounts economical method living with hypometabolism, muscular 
relaxation and state twilight sleep which resembles narcosis.” The slight 
degree hypothermia degrees) which present, even without cooling, 
part the general expression the hypometabolism; the observation the 
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DECHENE: HIBERNATION LUNG SURGERY 


temperature nothing more than the surest, though still imperfect, way 
checking the depth the hibernation. consequence, pharmacologic hiberna- 
tion artificial hibernation the result pharmacodynamic process which 
brings about controlled inhibition the autonomic nervous system, homeo- 
static neuroplegy. Pharmacologic hibernation artificial hibernation should not 
also mistaken for total hibernation. summary, pharmacologic hibernation 
similar artificial hibernation, but quite different from total artificial hiberna- 
tion, which necessitates generalized refrigeration the body. 


PRACTICAL APPLICATION PHARMACOLOGIC HIBERNATION 


General Rules 

The pharmacodynamic blockade the autonomic nervous system, essential 
feature the induction hibernation, accomplished the administration 
new well-codified “Lytic Cocktail”; this parenteral administration, 
progressive and sustained, several drugs combined low doses. 


Techniques 

Preoperative preparation and sedation. order sustain the patient 
better general condition, and increase his chances recovery, Vitamin 
protein preparation and ascorbic acid are prescribed large doses, many days 
prior surgery. Coagulants and antibiotics are also given routine prepara- 
tion. order facilitate pharmacologic hibernation, the evening before the 
operation, and even few days before, preoperative sedation the oral 
route instituted with barbiturates, chlorpromazine and promethazine. This 
ensures calm preoperative period, avoiding discharges epinephrine, resulting 
from fear and “stress.” 

Lytic cocktail. D-Day, three hours before surgery, Demerol, Largactil and 
Phenergan are injected intramuscularly. Two hours before, “Lytic Cocktail,” 
including Vitamin (100 mgs.) diluted 250 cc. solution per cent dextrose, 
administered intravenously the continuous drip method. Later on, 
needed, Hydergine (0.9 mg.) added the “Lytic Cocktail” for controlling the 
tachycardia caused phenothiazine derivatives, especially Largactil. found 
experimentally that with the combination Hydergine-Largactil, the cardiac 
output and the intracardiac pressure were less disturbed than with Largactil 
alone. Recently, new dibenzothiazine derivative called has also 
been added the “Lytic Cocktail” given intramuscularly provide more 
protection against cardiac reflexes. This lytic mixture repeated often 
necessary according the patient’s needs for optimal hibernation. 

Total artificial hibernation. One hour before, total artificial hibernation 
wanted (for cyanotic patients, for example), ice bags are placed various 
vascular areas the patient. They are: precordial areas, Scarpa’s triangle, 
axillae, right hypochondrium and trigeminal area. Instead ice bags, cooling 
blankets may used. total artificial hibernation generalized cooling can 
usefully completed iced infusion fluids and cooled blood transfusions. 
Naturally, the saline used keep the operative field moistened should cold. 
The temperature the operating room should low. The patient should 
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naked such way increase the heat loss radiation. Let out 
immediately that this total artificial hibernation, our opinion, must reserved 
for very few cyanotic patients. the vast majority cases, pharmacologic 
hibernation more adequate, and less dangerous for tuberculous patients 
need chest surgery. use total artificial hibernation without very definite 
indications expose patients the hazards hypothermia, which, 
demonstrate this paper, can avoided, with the use the safer pharmaco- 
logic hibernation. 

Duration hibernation and supplementary measures during hibernation. The 
duration the administration the “Lytic Cocktail” proportional the 
duration the operation itself and even postoperatively the reaction the 
patient. must remain quiet, relaxed, completely indifferent the outside 
world, with complete absence sensation, and hypnosis deep enough 
undergo surgery. With this “Lytic Cocktail,” 100 per cent oxygen administered 
during the whole procedure and very few occasions weak anaesthetic, 
per cent nitrous oxide, added complete pharmacologic hibernation. 
Rarely, thiopentone used. used, less than 250 mgs. are administered 
different blood vessel than the one used for the infusion the “Cocktail,” 
avoid precipitation. 

The pachycurare and the leptocurares are used the same way clinical 
anaesthesia but minimal doses. 

Finally, pharmacologic hibernation chest surgery always completed 
tracheal endobronchial intubation, which more easily accomplished the 
hibernation subject, owing relaxation, dry mucosae and absence reflexes. 
our cases, intubation was usually done under local anaesthesia with per 
cent Cyclaine. Controlled assisted respiration was used ventilate the patient. 

Supervision during “pharmacologic hibernation.” More than any other type 
anaesthesia, the anaesthetist must check very carefully the breathing, the 
pulse, the E.K.G. and the blood pressure, and addition, the rectal temperature 
the hibernated patient. Strictly, the three curves—pulse, temperature and blood 
pressure—should parallel. emergencies, administration “Lytic Cocktail” 
stopped and oxygen alone given associated with re-warming drugs 
necessary. 

Re-warming after hibernation. the end hibernation, rapid re-warming 
not dangerous when occurs subject capable standing abrupt 
resumption tissue metabolism; that is, when the pulse and pressure curves 
follow the rising temperature curve. all cases, however, useful slow 
down the return normal conditions. Thyroxine given early (because its 
latent and intramuscularly mgs.) seems slow down the exces- 
sive “swings” which Laborit attributes resumption pituitary function pre- 
ceding the resumption thyroid function which less rapidly apparent. Exces- 
sive re-warming dangerous when the subject unable stand 
(disagreement between the temperature curve and those pulse and blood 
pressure, which remain low, will serve guide). re-warming excessive, 
necessary reinstitute the pharmacologic neuroplegia. now have our 
disposal the following therapeutic measures when failure re-warm en- 
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countered: (1) Discontinuation the pharmacodynamic blockade, precordial 
heat, transfusions whole blood needed; (2) addition atropine mg.) 
the infusion; (3) addition “Coramine” “Lobeline” the infusion; (4) 
intramuscular injection acetylcholine, histamine and epinephrine. 

Death during hibernation. few technical errors, easily avoidable, could 
responsible for death during hibernation. 

Abrupt changes position patient during hibernation the moment 
transport the operating room. The vasoplegia, always fairly marked, may 
cause cardiac insufficiency. Treatment: Raising lower extremities above head 
level, rapid transfusion. 

Overdosage and accumulation quinidine-like effects going com- 
plete alveolar block. Treatment: Minimal doses ephedrine. 

Inadequate ventilation and circulation. Treatment: Respirator with alternate 
positive and negative pressures, transfusions, vaso-pressor drugs. 

Supplementary measures the end hibernation. Postoperatively, the hydra- 
tation the hibernated patient should carefully supervised because the 
needs the subject are reduced and the urine output also reduced. More- 
over, chest surgery, the venous system and the right heart are easily over- 
loaded. Our routine established follows: (1) replacing the blood lost 
evaluated the drainage bottle, and (2) for metabolic purposes, administration 
some fructose with vitamins. Fluid balance maintained routinely and anti- 
biotics are given. 


RESULTING ADVANTAGES FOR TUBERCULOUS PATIENT 


With “pharmacologic hibernation” the patient benefits from suspension the 
adrenergic circulatory defences, and the metabolic increase produced released 
epinephrine under “stress” inhibited. The stabilization the circulation, the 
reduction oxygen consumption, the decrease metabolic reactions and the 
lowering body temperature, causing passive metabolic reduction, result 
greater safety against respiratory and circulatory hypoxia, well against 
shock. These additional enhancing effects anaesthetics reduce greatly the 
amount drug needed. optimal oxygenation, good respiratory activity 
without central paralysis due anaesthetics, prolonged postoperative analgesia, 
dryness the tract, and the practical absence postoperative compli- 
cations caused obstructing atelectasis, laryngo-spastic bronchospastic 
complications are undeniable advantages the method. Haemorrhages, pul- 
monary oedema, and glottic oedema are also favourably diminished absent. 


PERSONAL EXPERIENCE 


Here, short series thirty tuberculous patients with whom pharmacologic 
hibernation was used for chest surgery presented. These patients were from 
seventeen sixty-five years age, male and female, their weight varying 
between seventy and one hundred and forty pounds, with average one 
hundred All these patients were poor surgical risks with poor general 
condition, most were nervous and anxious, some presented very severe cardiac- 
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pulmonary insufficiency, few the group were cases postoperative bronchial 
fistulae. Many the operations were extensive with operating time three 
four hours. noted: the average blood loss was only 600 cc. 

With pharmacologic hibernation, had body temperature drop four 
five degrees centigrade (down degrees) with reduced metabolism drop 
per cent for each degree temperature drop. The basal metabolism was 
reduced from per cent the normal. Obviously with total artificial 
hibernation, which assumes generalized refrigeration, the degree hypo- 
thermia much more important (down degrees). The majority our 
patients received only Lytic Cocktail and oxygen during the surgery; however, 
four cases added some pentothal make the hypnosis deeper. The 
majority our hibernated patients were fully conscious four five hours 
after their surgery, and that time the body temperature was back normal. 
only few cases, the “pharmacologic hibernation” was prolonged during the 
first twenty-four hours. 

the postoperative period with pharmacologic hibernation, 
vomiting nausea, less atelectasis, less retention secretions and less pulmon- 
ary oedema. postoperative deaths occurred the series result the 
hibernation technique. these patients, two died year after their surgery 
and one died two months after, from cardiac-pulmonary insufficiency. 

conclusion, with pharmacologic hibernation, believe have found 
new weapon for salvage operations, for patients who would have been considered 
inoperable routine anaesthetic procedures only had been considered. With this 
technique, more patients became accessible the thoracic surgeon. However, 
complicated method anaesthesia requiring great deal time and work 
from the anaesthetist and the nursing staff, and representing more danger for 
the ordinary patient than the commonly accepted technique; for this reason 
should used only well-trained personnel and, following the indications 
outlined, the “very poor risk patients.” 


RESUME 


chirurgie pulmonaire chez tuberculeux sont présentés. 

effet, avec pharmacologique, présence (stress), 
les réactions circulatoires adrénergiques humain sont supprimées; 
est méme pour métabolisme. Tel n’est pas cas, méme 
présence d’anesthésie générale profonde. stabilisation circulation, 
diminution consommation d’oxygéne avec légére hypothermie passive 
réduction des réactions adrénergiques protégent d’avantage contre 
circulatoire respiratoire, mot contre choc. L’analgésie 
pharmacologique permettent aussi une oxygénation 
optimale ainsi bonne ventilation pas paralysie centrale 
anesthésique. Les spasmes laryngés bronchiques sont disparus 
per- post-opératoire, diminuée. L’analgésie immédiate post-opératoire est 
facilitée rétentions sécrétions, réduite minimum. L’atélec- 
tasie massive voit presque plus est ainsi pulmonaire 
post-opératoire. 
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une trentaine cas sont exposés, chez qui pharmacologique 
été employée cours chirurgie pulmonaire. Tous ces patients tuberculeux 
pulmonaires présentaient grands risques anesthésiques: les uns étaient des 
anxieux avec nervosité marquée leur opération; les autres, des in- 
suffisants cardio-respiratoires limite enfin quelques-uns parmi 
ceux-la étaient porteurs d’une fistule bronchique. Cependant, bien que plupart 
eux aient subi une chirurgie extensive, aucun décés attribuable 
nation pharmacologique fut rapporté chez ces patients. 

conclusion, grace pharmacologique, quelques patients 
plus ont put bénéficier chirurgie thoracique pour obtenir guérison 
leur tuberculose pulmonaire. Cependant, notre avis, technique 
nation pharmacologique doit étre réservée pour les trés grands risques anes- 
thésiques. 
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EXPERIENCES WITH PROCAINE 
WALTON, 


One before adding yet another contribution the extensive literature 
this subject. However, procaine still the most widely used local anaes- 
thetic, and its mode action when given intravenously still debatable, the 
present communication may not amiss; particularly the cases here pre- 
sented may help clarify its pharmacological action man. The ultimate 
tribunal for any drug, course, must its effects man, particularly diseased 
man. 

Intravenous procaine has been used one time another for large number 
medical and surgical conditions, either the sole treatment conjunction 
with other methods; for its analgesic properties alone. Such protean pos- 
sibilities indicate that must least affect the nervous and/or the cardio- 
vascular system, and also that the diseases that respond some degree other 
must, not surprisingly, involved for least part their patho-physiology 
with one both these systems. 

Pharmacologists are agreed that procaine relaxes arteriolar spasm (1). 
also established that procaine has weak relaxing effect striated muscle 
diminishing the production acetylcholine the neuromuscular junction. 
similar manner also depresses ganglionic transmission. stated (2) that 
the concentration procaine injured tissue following intravenous administra- 
tion may six eight times that normal tissue. Some authorities believe 
that this concentration sufficient produce analgesia and sympathetic 
blockade certain cases, acting pain and sympathetic fibres especially 
near their fine unmyelinated endings. Procaine also myocardial depressant 
and has quinidine-like action the heart. The blood pressure may lowered 
the action the myocardium and arteriolar dilatation. Procaine when 
taken orally, also relaxes smooth muscle, for example, cardiospasm, gastrospasm 
and pylorospasm, possibly direct anaesthetic action sensory receptors, 
thus abolishing local motor and tone reflexes. 

Procaine destroyed chiefly the liver, but also the blood procaine 
esterase. Procaine esterase, probably identical with serum cholinesterase, 
inhibited prostigmine. Procaine may also counteract the prostigmine effect 
curarised muscle (3). the normal person “procaine unit,” mgm. per 
completely destroyed minutes. 

Procaine was usually administered doses 250 1,000 mgm. 0.1 per 
cent 0.2 per cent solution and fast the patient could tolerate without 
undue side effects. These side effects consisted anxiety, nausea, vertigo, 
tachycardia and tachypnoea. Subjective warming, flushing 
were considered normal effects. first, the patient’s blood pressures were 


*Presented the British Columbia Division the Canadian Anaesthetists’ Society, 
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taken regularly and oxygen was administered the patient had tachypnoea. 
was noted, however, that such attention increased the patient’s anxiety times, 
much that two young patients developed hyperventilation tetany. This 
was misaken first for procaine reaction. Latterly more casual attitude was 
taken towards the treatments. 


PROCAINE ASSOCIATION WITH GENERAL ANAESTHESIA 


Some seven years ago many patients were given procaine during their anaes- 
thetics (pentothal, curare, usually near the end attempt relieve 
postoperative pain. Evaluation this respect was difficult, but certain effects 
appeared unequivocal. larger doses (up grams) there was general 
potentiation the effects the anaesthetics. Patients slept longer after operation 
and some were depressed the point cyanosis. These patients should have 
received less pentothal and curare, both which are potentiated procaine. 
was soon found also that some hypertensive patients under anaesthesia would 
have precipitate but apparently harmless fall blood pressure (e.g., from 200 
100 mm. systolic) shortly after starting intravenous procaine. This not 
recommended, and procaine must carefully administered hypertensive 
patients under anaesthesia. More recently, was also found that 150-200 mgm. 
procaine given minutes obviated the need for further curare sew 
the peritoneum following laparotomies. Excellent relaxation could ob- 
tained this manner. moderate dosage (up gram) was noted that 
thyroidectomy patients did particularly well, having much less pain and restless- 
ness than usual. Nearly every one these patients anaesthetized has 
received procaine since this observation was made. One case particular merits 
attention. 


very toxic, seriously ill, middle-aged woman, with auricular fibrillation, received 
procaine during the operation. She did fairly well the same day, but the next morning 
she was extremely agitated, perspiring profusely, with eyes bulging. She was given 
procaine again with remarkable improvement apparent the end the treatment. 


Although particular point was made about the procaine any time, and 
the nurses were usually unaware its administration, was not uncommon for 
them and others say they never saw thyroid case well. The P.A.R.R. 
nurse, with four years’ experience, states emphatically that the procaine patients 
were much quieter than the others. They were quietly awake with little 
discomfort and did not need sedative for four hours more, and then usually 
for sore throat (i.e., inside). 

was also unequivocal that many patients undergoing plastic surgery did 
better when given procaine. 


One boy had have multiple plastic procedures performed his hand. 
was given intravenous procaine with each anaesthetic with seeming benefit. 
the next morning, this normally happy boy would glum and refuse eat his break- 
fast. this time would given 400-500 mgm. procaine 150 cc. water 
rectal drip. Within 10-15 minutes starting the drip would happy again 
and calling for food. 
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The original purpose the procaine this case was assist healing. Other 
small children undergoing burn dressings debridement were handled with 
rectal procaine also. Patients who had undergone hysterectomy had much less 
pain than expected when procaine was administered intravenously near the 
end the operation. the other hand, was thought that patients with spinal 
operations received little relief postoperatively from single intravenous 
dose procaine. 

For reasons indicated the introduction, prostigmine said contra- 
indicated when procaine has been used. Some years ago, before being aware 
this presumed contraindication, gave prostigmine 0.5 mgm. doses 
several patients who had just received were receiving procaine. There was 
demonstrable ill effect. 


INTRAVENOUS REGIONAL PROCAINE ANAESTHESIA 


Some cases injury the upper extremities were handled the intra- 
venous regional method Bier (modified). Into the vein the arm, which 
had been drained blood, 20-40 cc. per cent procaine were injected. 
tourniquet confined the procaine the area. This gave very effective anaesthesia 
long the tourniquet was on. removal the tourniquet—after half 
hour more—the only sign toxicity noted was occasional tachycardia. 
Sensation returned 3-7 minutes. With one patient, who had had cc. 
per cent procaine injected, the tourniquet slipped about three minutes; 
the patient vomited and had tachycardia, but showed other ill effects. The 
main purpose mentioning these cases indicate that detoxification does 
occur either the tissue plasma both. 


After operation 


Some patients with respiratory morbidity were helped keeping their chests 
clear. Although the patients sometimes denied any relief, was noticed that 
they could cough secretions more readily. The pain and oedema post- 
operative hand injuries were dramatically improved occasion, much 
inch oedema the back the hand, which was pressing the cast, being 
removed hour. 


Eclampsia 


One very severe post-partum eclamptic was given two intravenous procaine treat- 
ments twelve hours. She went blind during the second infusion and was immediately 
given caudal block with benefit. This was repeated twice; there was improvement 
after each block, with complete recovery about week. thought that the intra- 
cranial pressure was high that vaso-dilatation from the intravenous procaine in- 
creased beyond the critical point. Less severe cases might well benefit has been 


reported. 
Burns (4) 

Since 1944 all recent burns have had their debridement and dressings done 
under procaine analgesia. There certainly doubt whatever the efficacy 
these cases. Patients become comfortable and co-operative long normal 
skin avoided and reasonable gentleness used. The rate drip has 
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adjusted almost from minute minute for the best results these cases. 
Speeding the drip effective little one minute. One patient with burns 
the face, oedema the eyelids, and severe blepharospasm opened his eyes 
spontaneously and almost fully within seconds the start the drip. 


Fractured Spine and Ribs 


Repeated procaine infusions daily even twelve hourly undoubtedly are 
benefit the therapy fractured spines and/or fractured ribs. For example: 


old lady with recent crush fracture the sixth dorsal vertebra and considerable 
back and abdominal pain was greatly relieved with each intravenous injection 
procaine, and could ambulant few days and discharged from hospital within 
two weeks. She also received mgm. intramuscularly t.i.d. 


Hypertension 


widow, aged 49, with persistent hypertension, quadrilateral Raynaud’s phenomena, 
headaches, insomnia and nervousness, was incapacitated and had been considered for 
sympathectomy which was not done account her age. Other treatments had 
been avail and her blood pressure remained 180/120 despite bed rest and 
sedation. She was referred for lumbar sympathetic block try improve the circu- 
lation her legs. This was done one side with cc. per cent procaine. Her 
blood pressure came down 150/90 (it was being checked twice daily), she felt 
generally much better and all her extremities warmed up. One more procaine intra- 
venous was given; her pressure remained around 140/90 and she looked and felt 
much better. Her appetite improved and she was discharged from hospital. Her 
syndrome recurred suddenly two weeks later and she responded similarly another 
procaine infusion. She has been generally better since then although her blood 
pressure again. 


Another woman aged had sympathectomy one side for hypertension. She had 
empyema following this and the other side had not been done. Her pressure 
remained about 182/108 with considerable elevation above this level times. She 
was extremely tense and slept only about four hours day. She also suffered from 
severe pounding headaches and recurrent precordial pain. After two intravenous 
infusions procaine her average blood pressure was 180/99. This change probably 
not significant, but she felt much improved and when seen two years later she said 
she had been “slowed down” considerably since the treatments and was decidedly 


Scleroderma (5) 


One woman with severe progressive scleroderma (hands and forearms 
especially affected) received temporary benefit with repeated intravenous procaine. 


Asthma 


One patient with status asthmaticus had subjective relief dyspnoea for few 
hours with cc. per cent procaine given slowly intravenously. 


Brachial Plexus Avulsion 


man with recent avulsion the brachial plexus was agony and 
hysterical; his blood pressure was over 200 systolic due pain and anxiety. Morphine, 
gr. repeated, had apparent effect. was given one gram procaine 0.1 per cent 
intravenously, When about 200 mgm. had run became relaxed and co-operative 
and asked for cigarette. few minutes later his respirations had dropped per 


ether d-tubocurarine chloride. 
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minute. The pain returned about hour, but was now controllable with mgm. 
demerol. Another gram procaine intravenously four hours later also controlled his 
pain similarly. extremely difficult situation thus became manageable. 


Diuresis and Oedema 


One elderly obese hypertensive woman voided large quantities and lost 
weight week intravenous procaine treatment for pain syndrome. Another 
patient had marked oedema the legs which cleared the hour during which 
she received 750 mgm. procaine. 


Fat Embolism 


man became semi-comatose and incontinent about hours following 
fracture his left mid femur. The next day developed extensive petechiae and was 
much the same. procaine drip (800 mgm.) was administered hours after the onset 
the cerebral symptoms. was less responsive immediately following this but within 
few hours could recognize his wife and answer questions. After further procaine 
drip gram) the next day, improved further and could identify himself. The day 
following third procaine drip was taking nourishment mouth and continued 
improve steadily. There were neurological sequelae. 


This patient responded more rapidly and completely than three other cases 
cerebral fat embolism practice, which were treated expectantly. 
Deafness 

woman who had been partially deaf all her life (familial) could hear sounds 
and tones that she had never heard before, during her eighth treatment. This improve- 
ment was maintained during her hospital stay least. She was being treated for 
sympathetic dystrophy and the improvement hearing was completely gratuitous 
and surprise all. 

Nerve Pain 


The use procaine treating segmental neuralgia involving the abdomen 
has been dealt with elsewhere (6) but some the following illustrative cases 
nerve root pain are included. 


woman had had severe occipital neuralgia for four months following 
attack influenza. She had been hospitalized and almost completely incapacitated 
for most this time. Neck traction and other measures had given relief. She 
obtained complete and permanent relief after nine daily intravenous procaine treat- 


ments. Interestingly, she often noticed warm feeling the sub-occipital area during 
the treatments. 


Another patient had had severe constant pain her left arm for one year following 
herpes zoster the left chest wall. There was distinct localized scoliosis, concave 
the affected side over the nerve roots involved. She had complete sustained relief after 
three intravenous doses procaine and the scoliosis disappeared. 


Repeated single dose (self-administration following recent injury) indicates 
that three grams procaine per rectum and five grams mouth are equivalent 
one gram given intravenously over period minutes. This dose relation- 
ship the case the rectal route supported experience with other cases. 


INTERPRETATION 


Experience with the above and other situations has convinced the writer that 
intravenous procaine useful adjunct treatment many types cases. 
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This virtue its capacity relax spastic arterioles; deposit relatively 
high concentrations oedematous areas, which are due increased capillary 
permeability; and relax skeletal muscle. The relaxation spastic arterioles 
allows the arteriolar “pumping action” function and improves the oxygenation 
the capillaries, thus reducing their permeability. Both these effects decrease 
oedema. confined areas such the cranium and the intervertebral canals 
aggravation may occur due increased pressure following vaso-dilatation. The 
deposits procaine oedematous areas are sufficient produce analgesia 
some cases action the fine terminal pain fibres. These actions all combine 
produce relief musculo-skeletal derangement such fractured spines. 
The dramatic effect recent burn cases explicable the basis the exuda- 
tion the procaine relatively high concentration. The effect segmental 
neuralgia thought due the lessening and eventual abolition the 
oedema the posterior root ganglia where they lie the rigid intervertebral 
foramina, well the analgesic effect and the lessening the muscle spasm. 

Permanent relief, when occurs, due the breaking the vicious 
circles involved, such pain—, muscle spasm— more pain. The vicious circle 
capillary sympathetic nerve irritation may also 
abolished with persistence. Another common vicious circle pain cases 
involves the cerebrum, thus muscle spasm —more pain. Control 
the pain helps abolish this element, but the conditioned reflexes developed 
with prolonged pain may controlled broken with the use largactil. 
Muscle spasm, important part the first vicious circle, may also diminished 
giving mecostrin, mgm., intramuscularly. Paravertebral blocks 
are very useful and often essential the treatment nerve root pain. 

The improved hearing may due the relaxation the small muscles 
the middle ear. Scleroderma has large vasospastic element, course. 


CONCLUSIONS 


Many the conditions for which intravenous procaine has been used may 
handled other methods. For example, peripheral vascular diseases can 
and are handled, equally well least, with other vasodilator drugs such 
priscol largactil, well with anti-coagulants. Post-traumatic vasospasm 
also well controlled with vasodilators. Experience far, however, indicates 
that largactil alone not enough for most pain syndromes. Also course, there 
are easier ways producing muscle relaxation for surgery than with intravenous 
procaine; and brachial block simpler perform and more satisfactory than 
the regional intravenous method Bier, when dealing with injured hands. 

would seem that intravenous procaine value some pain syndromes, 
burn cases, fractured spine and ribs, and immediately following thyroidectomy 
and hysterectomy. possibly value fat embolism. Others recommended 
its use cases poisoning, arthritis and poliomyelitis, for example, and 
seems logical that would help these patients. own experience insufficient 
present give opinion. Intravenous Pontocaine and Xylocaine have been 
tried but seem inferior most cases. They gave only temporary relief, possibly 
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because when given intravenously there apparent vaso-dilatation. 
probably the vaso-dilatation that produces the “side effects” with procaine, 
well some the benefits that accrue. 

Finally, experience and the types cases which are helped has convinced 
that, although procaine has some central effect, the greater part its action 
peripheral. This borne out the following evidence. healthy individual 
gets little analgesia from procaine therapeutic doses and there drop 
blood pressure. Intravenous procaine produces unequivocal analgesia 
burned areas, whereas immediately adjoining normal skin sensitive usual. 
The relief thyroidectomy and hysterectomy cases explicable the basis 
very good blood supply and fairly large raw areas, equivalent burn. Fresh 
fractures and segmental neuralgias are relieved the basis exudation 
procaine into oedematous areas, well the relief vasospasm. The benefit 
eclampsia, fat embolism, and hypertension due the relaxation the 
spastic arterioles and the resultant decrease oedema. 


RESUME 


employé autrefois dans grand nombre cas médicaux chirurgi- 
caux procaine par voie endoveineuse; seule comme traitement 
ou, encore, associé méthodes ou, exclusivement, pour ses propriétés 
analgésiques. semblables possibilités laissent croire que procaine doit 
avoir une action soit sur nerveux soit sur cardiovasculaire 
que les maladies qui sont plus moins influencées par elle doivent, 
moins pour une fraction leur pathologie, affecter ces 
les deux ensemble. 

Les pharmacologistes sont unanimes pour dire que procaine 
spasme artériolaire (1). également établi que procaine produit 
effet inhibiteur sur tonus muscle strié diminuant 
jonction neuromusculaire et, par méme procédé, elle ralen- 
tirait transmission ganglionique. établi (2) que concentration pro- 
caine dans les tissus lésés était fois plus élevée que dans les tissus 
normaux cours par voie endoveineuse. croit que, dans 
certains cas, cela est suffisant pour produire une analgésie réaliser certain 
blocage sympathique. Sur procaine aurait, dit-on, une action 
able celle quinidine. procaine pourrait aussi neutraliser 
prostigmine sur muscle curarisé. 

fait usage procaine par voie endoveineuse dans les cas 
suivants: thyroidectomie, pour produire réduire des 
extrémités suite traumatisme d’opération; dans pour 
débridement les pansements chez les pour diminuer douleur dans 
les fractures colonne, pour produire régionale 
(pour produire une diurése); dans graisseuse, surdité 
les névralgies segmentaires. croit que soulagement, dans cette grande 
variété pathologies, serait résultat pouvoir procaine dilater les 
artérioles, déposer assez grandes concentrations dans les régions 
cedematiées diminuer spasme musculaire. 


3 


WALTON: PROCAINE HYDROCHLORIDE 
REFERENCES 


The Pharmacological Basis Therapeutics. 2nd ed., New York: 


Macmillan Company (1955). 


Charles Thomas (1950). 


Jaco, The Interaction between Procaine, Cocaine, Adrenaline, and 


Prostigmine Skeletal Muscle. Pharmacol. Exper. Therap., 82: 63-73 (1944). 


Intravenous Novocain for Analgesia Canad. M.A.J., 49: 478 


(1943). 


144: 1560 (1950). 


Watton, Somatic Abdominal Pain. Proc., Canad. Anaesth. Soc. (1952). 


ae 
Rice 
iy 
| 


IMPROVED WASHER FOR USE WITH GAS CYLINDERS 


Tue fibre washers now general use with reducing valves for oxygen, nitrous 
oxide, and other gases have long been source annoyance and uncertainty 
persons constantly using them. 

There now available the “Dowty Seal,” washer which efficient, easy 
handle and which provides gas-tight seal with finger-tight pressure. 

consists cadmium-plated steel washer the inside which 
synthetic rubber ring special section chemically bonded. 


STEEL 


RUBBER 


PRESSURE 


Washer free 
Working position 


Sketch “A” shows the seal its “free” position, and sketch “B” the seal 
its “working” position. The latter sketch shows how increasing pressure tends 
further enhance sealing efficiency forcing the rubber lips tighter against 
the abutting surfaces. 

Size AGS 1186 fits the ordinary reducing valve and proving satisfactory 
anaesthetic practice. These seals are suitable for use with the non-interchange- 
able yokes about introduced. 

have thank Messrs. Dowty Ltd., Cheltenham, England, for taking 
interest this problem and for providing with samples for experiment. 
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NEWS LETTER 
Editor: VANDEWATER, M.D., F.R.C.P.(C) 


COLUMBIA 


Speakers the B.C. divisional meeting the C.A.S. were Dr. Graves 
Vancouver speaking the “First World Congress Anaesthesiologists,” and 
Dr. George Thomas, University Pittsburgh, speaking the “Fire and 
Explosion Hazards Hospitals and their Control.” 

Dr. Kenny has joined the Anaesthetic Staff St. Paul’s Hospital, Van- 
couver; was previously practice Chatham, Ontario. Dr. Carruthers 
has joined the staff St. Joseph’s Hospital, Victoria. Dr. McCartney, Dr. 
Nixo and Dr. Yoshioka have joined the Anaesthetic Staff the Van- 
couver General Hospital. 


SASKATCHEWAN 


Dr. Wyant Saskatoon spoke before the Winnipeg 
Society October “Experimental Evaluation Anti-Sialogogues,” and Dr. 
Dobkin “The Anaesthetist the Management Disaster.” 


MANITOBA 


The Western Divisions the C.A.S. will hold their annual meeting 
Winnipeg, March 1957. Visiting speakers will include Drs. Buckley 
the University Minnesota, Gordon Toronto, Gordon Wyant 
Saskatoon, and Walton New Westminster. most interesting and 
diversified programme being planned for the attending anaesthetists and their 
wives. 

the opening meeting the Winnipeg Anaesthetists’ Society, Dr. Gordon 
Wyant presented paper “The Comparison the Anti-Sialic Properties 
Atropine, Scopolamine and Bellafoline Normal Human Volunteers” and 
Dr. Dobkin spoke “The Role the Anaesthetist during Disaster.” 

Dr. Robert Milner from Jamaica has joined the anaesthetic staff the St. 
Boniface Hospital. 

Dr. Todd has rejoined the St. Boniface Anaesthetic Clinic after 
spending year the University Minnesota with Dr. VanBergen and 
his group. Dr. Todd went Minneapolis alone but has returned with the former 
Miss Jo-Anne Yaeger his wife. 

Dr. Margaret Loewen has joined the anaesthetic staff the St. Boniface 
Hospital. 

Dr. Max Cham was married the former Miss Shirley Ingelson October 
8th. 

Dr. Jack Culligan has joined the Associated Anaesthetists Winnipeg. 
graduate the Royal College Surgeons Ireland, was recently working 
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the Ipswich Group Hospital, England. accompanied his wife and 


two children. 

Dr. Douglas Lunn, D.A., graduate the University London, England, 
and member the Anaesthetic Department St. Thomas’s Hospital, London, 
has accepted appointment with the Associated Anaesthetists Winnipeg. 
brought his bride, the former Elizabeth Bender, graduate nurse St. Thomas’s 
with him. 

Dr. Thor Johannesson has started residency Anaesthesia the Winnipeg 
General Hospital. graduate the University Manitoba, has been en- 
gaged general practice Arborg, Manitoba. 

Dr. Homer Eshoo, Associated Anaesthetists Winnipeg, attending the 
Post-Graduate Assembly the New York State Society Anesthesiologists 
New York. 

The new Children’s Hospital Winnipeg will officially opened early 
December. The first patients will admitted the hospital December 
10th. The Department Anaesthesia under the direction Dr. 
McCaughey and other members the Associated Anaesthetists Winnipeg. 

Congratulations are being received Dr. and Mrs. Christopher Wolkenstein 
the birth Carl Francis, Dr. and Mrs. Homer Eshoo the birth 
daughter, Melody, Dr. and Mrs. McCaughey the birth son and 
Mr. Robert and Dr. Myrle Gard, the birth their daughter, Diane. 


ONTARIO 


Dr. John Chassels has recently retired after years anaesthetist the 
Toronto General Hospital. now living Victoria, B.C. 

Dr. Gordon spoke “Physiological Considerations General Hypo- 
thermia,” the annual meeting the American Society Anaesthesiologists, 
October. 

Dr. John Davies, lately Chief Anaesthetist the Children’s Hospital, Winni- 
peg, has joined the Department Anaesthesia, University Toronto, and the 
Staff the Toronto General Hospital. 

Dr. Vandewater introduced the clinical use hypothermia cerebro- 
vascular surgery Calgary, Alberta, October, and lectured that subject 
the Department Anaesthesiology, Hartford, Conn. (Dr. Ralph Tovell) 
November 27th. 

The Ontario Division, C.A.S., and the section Anaesthesia the Ontario 
Medical Association held joint meeting Kingston October 27th. The 
guest speaker was Dr. Harry Seldon Rochester, Minn., the subjects being 
“Recognition Transfusion Reactions during Anaesthesia” and “Prolonged 
Apnoea following Succinylcholine.” 


NEWFOUNDLAND 


Interest continues the development Anaesthesia specialty St. 
John’s. All hospitals the past year have increased the amount and type their 
anaesthetic equipment. New gas machines have been installed are order 


NEWS LETTER 


that now there are enough cover the anaesthetic situation adequately. Two 
the hospitals have recovery rooms, which permit closer observation patients. 

There are now three residents training the General Hospital, St. John’s, 
Nfld. Regular meetings the anaesthetic staff are held and much teaching 
possible carried out. The General Hospital recognized for one-year training 
post-graduate work Anaesthesia the Royal College Physicians and 
Surgeons Canada. 

Members the Division have been active various medical meetings during 
the past several months and talked subjects pertaining Anaesthesia. 
meeting the Division held once month. 


MEETING 


The annual midwinter meeting the Council the Canadian Anaesthetists’ 
Society will held Toronto Sunday, March 1957. 


OBITUARY 


ROBERT SAMUEL DAYMOND, M.D., C.M. 


Doctor Daymond, Chief Anaesthesia, City Hospital, Saskatoon, Sask., 
died after short illness Tuesday, September 18, 1956. graduated from 
Queen’s University, Kingston, 1931, and practised Viscount, Sask., until 
joining the R.C.A.M.C. 1942 became the O.C. the 4th Canadian 
Medical Centre Great Britain. After returning Saskatoon 1945 limited 
his practice 
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BOOK REVIEWS 


MANUAL ANAESTHETIC TECHNIQUES. Pryor, and 
Bristol: John Wright Sons Ltd.; Toronto: Macmillan 
Company Canada, Limited. 1956. $4.70. 


This very complete and consolidated book covering all information 
interest the anaesthetist. mainly practical its scope and written 
ready reference manual. The information machines, equipment and intuba- 
tion techniques well illustrated with diagrams and photographs. The informa- 
tion the other subjects—premedication, spinal anaesthesia, explosion risks, 
anaesthetic emergencies and special anaesthetic techniques, mention but 
few—is tabulated and brief but very practical. order complete the picture 
the author has included short chapters geriatric anaesthesia, hypotension 
and hypothermia but more stimulate thought than make final statement. 

This type book most value the interne anaesthesia the part- 
time anaesthetist who only occasionally come against the special anaesthetic 
problem. could used the clinician help plan teaching programme. 


F.S. 


Charles Thomas; Toronto: Ryerson Press. $3.50. 


This very complete monogram covering all aspects Geriatric Anaes- 
thesia. One the first chapters deals with the changes occurring the 
physiology the aged individual owing what should classed the 
normal degeneration body tissues. These physiological changes are gone 
into considerable detail and the manner which they affect the patient from 
the standpoint anaesthetist brought out. The ensuing chapters deal with 
the various exacerbations which may occur and the treatment necessary 
bring the patient’s condition optimum. 

The effect the degenerative changes from the standpoint premedication, 
the management the patient under anaesthesia, and the special precautions 
which must taken safeguard against the usual hazards anaesthesia and 
surgery, hypoxia, blood loss, shock, etc., are carefully described. 

The various anaesthetic agents and techniques are discussed with pertinent 
points being made when necessary. short but complete note the curarizing 
drugs made describing their mode action, advantages and disadvantages, 
and antidotes. 

Although times the text lacks continuity, great amount information 
consolidated into this small book. could read advantage, both the 
specialist and the part-time anaesthetist. 


THE ROYAL COLLEGE PHYSICIANS AND SURGEONS CANADA 


CERTIFICATION THE SPECIALTY ANAESTHESIA EXAMINATION 1956 
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SUCCESSFUL CANDIDATE THE 1956 FELLOWsHIP EXAMINATION MEDICINE 
FOR ANAESTHESIA 


Victoria Street, London, Ontario 


(NALORPHINE HYDROCHLORIDE MERCK) 


Specific and effective therapy 
for narcotic-depressed newborns 


In neonatal apnea due to maternal narcosis, 

NALLINE may be injected directly into the um- MAJOR ADVANTAGES 
bilical vein the infant combat the depressant Promptly increases both minute 
effects of the narcotic. This specific treatment : 

promptly re-establishes respiration and most volume and respiratory rate; does 
cases usually eliminates the need for other not induce convulsions. 


methods of resuscitation. NALLINE may also be 
used prophylactically. When administered to 
narcotized parturient women five to fifteen min- 
utes before delivery, NALLINE causes a significant 
decrease in the incidence of neonatal apnea re- 
quiring revival measures. At the same time, 
NALLINE appreciably shortens the time for first 
gasp and the time for establishing respiration. 


OTHER INDICATIONS: Respiratory depression and - 
circulatory collapse due to morphine, heroin, 
methadone, Dromoran®, Levo-Dromoran®, Ni- 


sentil®, Dilaudid®, Pantopon® and 


SUPPLIED: ampuls mg. for parenteral 
use. NALLINE comes within the scope of the Opium 
and Narcotic Drug Act and regulations made 
thereunder. 


NEW DOSAGE FORM: NALLINE Neonatal for in- 
jection via the umbilical vein. In 1-cc. ampuls 
containing 0.2 mg. N-allylnormorphine hydro- 


E. Funderburg, L. W., Merck Sharp & Dohme 
Montreal 30, Que. 


AMPLITUDE 


TO PATIENT 


LEFT) 


FACTORY 


The success Cardiac Resuscitation procedures 
depends markedly immediate detection and 
diagnosis cardiac arrest ventricular fibrillation. 
providing practical means attaining both, 
the Cardiac Monitor' gives maximum time 
for life-saving treatment, the event such 
emergency, equal importance, avoids 
incorrect diagnosis pulseless peripheral 
vascular collapse cardiac arrest. 
Its modest cost, view its vital warning 
function and normal indication cardiac rate 
and rhythm, warrants its use routinely 


every surgical procedure, recovery and 
other emergency conditions. 


model unit described 
MONITOR FOR SURGERY AND 
RESUSCITATION,” Fields, T., Kaplan, E., 
Abrams, B., Simpson, R., Gordon, A., and 


Kenski, J., J.A.M.A., pp. 595-561, 
October 6, 1956. 


For complete data any product, full-scale 
demonstration, write, wire, phone cable: 
MANUFACTURING COMPANY 
BURBANK, CALIFORNIA, U.S.A. 
Telephone Victoria 9-1383 


Cable 


CARDIAC 
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(VINYL ETHER FOR ANESTHESIA U.S. P. MERCK) 


rapid induction rapid recovery 
simplifies short operative procedures 


MAJOR ADVANTAGES: 


Smooth, rapid induction; seldom produces nausea 
vomiting; easily administered; prompt recovery. 


nesthesia often required for short operative 
procedures. such instances, agent providing 
rapid induction and prompt recovery with minimal 
side effects desirable. VINETHENE offers all these 
advantages. addition, VINETHENE easy ad- 
minister via the simple open-drop technic. 


OTHER INDICATIONS: induction agent prior 
ethyl ether, and supplement nitrous oxide 
ethylene. 


SUPPLIED: 3-10 cc. bottles per box and bottles 
cc., and cc., each with adjustable, 
plastic dropper-caps. 
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Merck Sharp Dohme 


Division Merck Co. Limited 
Montreal 30, Que. 
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INTRODUCING! 


THE 


MIE 


BOYLE TYPE 
APPARATUS 


INCORPORATING 


THE “GRADOLISER” 
ETHER VAPORIZER 


SAFETY TRILENE 
PASS 


TRILENE 
VAPORIZER 


CARDIFF OPEN CIRCUIT 
SWIVEL 


WENDOVER M.LE. 
CIRCLE ABSORBER 


For illustrated brochure write, 


MEDICAL INDUSTRIAL EQUIPMENT (CANADA) 
990 Bay Street, Toronto 


SPECIALISTS THE MANUFACTURE ANAESTHESIA EQUIPMENT 


CANADIAN ANAESTHETISTS’ SOCIETY 
APPLICATION FOR MEMBERSHIP 


Name 
Address 
Education (Universities only—Dates and Degrees) 


Internships 


Post-Graduate Training Anaesthesia (Location and Dates) 


Specialist Qualifications Anaesthesia (state Dates and Examination 


Appointments Anaesthesia (Past and Present—Full Time Part Time) 


Professional Memberships 


Are you member the Canadian Medical Association? 


Publications (Please attach list necessary) 


Signature Applicant 


Proposed 
Seconded 


Fees: Certified per annum. 
Other Members—$15.00 per annum. 
Members Elect (Residents Anaesthesia)—$1.00 per annum. 
Please make cheques payable to: 
“The Canadian Anaesthetists’ Society” 
and forward 
Secretary-Treasurer—516 Medical Arts Bldg., Toronto, Ont. 
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SOCIETE CANADIENNE DES ANESTHESISTES 
DEMANDE 


Nom 
Adresse 


Etudes Universitaires seulement—Degrés dates 


Internats 


Cours post-universitaires Anesthésie (lieu 


Qualification Spécialiste Anesthésie (Donner les dates, est-ce par examen 


non?) 


Nominations Anesthésie (Passées, présentes, temps complet partiel 


Affiliations professionnelles 


Etes-vous membre Médicale Canadienne? 


Publications vous plait, inclure une liste 


Signature candidat 


Proposé par 


Cotisation: Certificat Spécialiste—$20.00 par année. 
Membres—$15.00 par année. 
Membres élus (Résidents par année. 


S.V.P. faire les chéques payable 
“La Société Canadienne des Anesthésistes” 


envoyer Secrétaire-Trésorier, 
516 Medical Arts Bldg., Toronto, Ont. 
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controlled 
change 
seconds 


with 


SUCCINYLCHOLINE CHLORIDE 
For single intravenous injection 


INJECTION 

mg. each cc. 

Ready for immediate use. 

May given once repeatedly 
required. 


For continuous intravenous infusion 


‘ANECTINE’ SOLUTION 


mg. each cc. 

Ampoules 

NEW 100 mg. each cc. 
Ampoules 

Either strength diluted for 
continuous, intravenous infusion. 


BURROUGHS WELLCOME CO. Montreal 


.* 


THE INTERLOCK UNIT 


The dangers using “Trilene’ conjunction 
with the closed circuit anaesthesia, arising 
from inter action with soda lime, are well 
known. The Interlock Unit has 
been designed prevent the accidental 
introduction vapour into the 
closed circuit when the carbon dioxide 
absorption unit use. The Interlock 
Unit now supplied standard equip- 
ment all the Boyle range anaesthetic 
machines. 


The Anaesthetic Apparatus illustrated 
the popular Boyle Apparatus Model 


MEDICAL DIVISION 


ADDED SAFEGUARD 


DURING CLOSED 
CIRCUIT 
ANAESTHESIA 


for further details please contact: 


THE BRITISH OXYGEN CANADA LIMITED 


Oxygen: Oxygen/Carbon Dioxide Mixtures 
Nitrous Oxide: Cyclopropane: Carbon Dioxide: 


Helium: Helium and Oxygen Mixtures. 


Specialists Anaesthetic Equipment 


HORNER AVE., ETOBICOKE 
TORONTO 14, ONT. 
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yclaine 


HEXYLCAINE HYDROCHLORIDE 


new 
anesthetic 
makes 
many 
procedures 
easier 


Many clinical studies have proved ideal for 
major ana minor procedures. 

infiltration and nerve block anesthesia, CYCLAINE 
faster and longer-acting than procaine. 

spinal anesthesia, its activity greater than procaine. 
Therefore, smaller doses are required. No toxic effects 
nerve dysfunction have been noted 
2,500 patients undergoing spinal anesthesia with 
CYCLAINE. 

topical anesthesia, applied mucosal surfaces, 
CYCLAINE potent cocaine equal concentration. 


@ Extensive bibliography and reprints on request. 


MAJOR ADVANTAGES: 


Faster and longer-acting than procaine. 
Effective low concentration. 
Few undesirable side effects. 
Clinically proved. Council accepted. 


Sterile Solution supplied follows: 
vials for infiltration and block anes- 
thesia; bottles for topical anesthesia; 
2.5% with 10% dextrose cc. ampuls for spinal 
anesthesia. Complete data use request. 


Merck Sharp Dohme 


Division Merck Co. Limited 
Montreal 30, Que. 
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Canadian Anaesthetists’ Societ 


1957 ANNUAL MEETING 1957 


Bessborough Hotel 
Saskatoon, Sask. 


June 24, 25, 26, 1957 


PLAN NOW ATTEND 
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Marks New Era Local Anesthesia 


Xylocaine gives peak Speed Depth 
Duration Clinical Effectiveness Clinical Tolerance 
Stability Versatility Clinical Predictability Safety 


Trade Name: Generic Name: lidocaine*, 
Chemical Name: 


Chemical Structure: 

Potency: Two three times that procaine. 

Duration Action: Two three times that procaine. 
Anesthetic Index: 1.8. 


Safety Factor: Two three times that procaine (because 
smaller concentrations and volumes are clinically effective). 


Sensitivity: Allergic manifestations and sensitizing reactions 
have never been reported. 


Inhibition Action Sulfonamides Antibiotics: None. 


Versatility: Effective local infiltration anesthesia; major 
conduction anesthesia; temporary therapeutic blocks for 
relief pain; topical anesthesia. 

Supplied: Vials, 0.5%, 1%, cc., cc. without and with 
epinephrine 1:100,000; also cartridges, 1.8 cc. and ampoules, 
without and with epinephrine 1:100,000. 


Astra Pharmaceuticals (Canada) Toronto Ont. 


*CANADIAN PATENT NO. 
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Surface Anesthetic Index: 
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the Publishers. 


Vacancy 


There vacancy for qualified 
specialist the group practice 


hospital. Eastern Canadian location. 


Preference applicants under thirty- 


five years age. Appointment will 
finalized six months. 
interested send particulars Box 
Number 00, Canadian Anaesthetists’ 
Society Journal, 516 Medical Arts 
Bldg., Toronto, Ontario, Canada. 


The British Journal Anaesthesia 


Joint Editors: 


M.D., F.F.A.R.C.S., D.A. 


The only journal the world devoted solely the specialty pub- 
lished monthly. The Journal contains original articles not previously published, 
together with annotations, reviews, and other items specialised interest, 
and two the monthly issues are devoted solely educational subjects. 


Annual Subscription: $12 post free. 


obtained from any bookseller subscription agency direct 


JOHN SHERRATT SON, Park Road, Altrincham, England 
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